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An Easily Applied, Common-Sense Cost System 


This is the First of a Series of Articles on an Exceedingly Practical Common- 
Sense Cost Keeping Method, Adaptable to Small and Large Foundries 


LL EXPENDED human effort 


A 


should produce growth and 
expansion. Labor which does 
not so result, promotes waste and 


decay. 

The application of these truths to 
the operation of a foundry mean that 
expended effort or management, plus 
labor, plus material, that is, 
tured output, must produce 
and expansion, otherwise they 
wasted. 

To prevent this waste and to in- 
crease strength and resources is the 
sole aim of every executive, and also 
should be the working ideal of every 
man in his organization. 

The best intentions, and unfaltering 
zeal in their accomplishment, will 
only bring results when this energy 
is intelligently directed to attain 
imum growth and strength. 

It follows, then, that to secure max- 
imum growth, one must make every 
effort, or every single item of output, 
that is, each individual order, produce 
growth or profit. 

There is not a more demoralizing 
influence in the foundry business to- 
day than the failure to this 
fundamental truth. 

In almost every shop one can find 
orders taken not once, but repeatedly, 
at prices, which when truth finally 
triumphs. are shown to have been 
foredoomed as lost or wasted efforts. 

Hardly two castings in a shop cost 
exactly the same, even when produced 
in equal quantities. Nor can their 
cost be ascertained except by accu- 
rate determination. Today the man- 
ager who continually fixes prices by 


manuf ac- 


are 


max- 


observe 


. 


guesswork or by inaccurate estimates 
of his burden expense, or who habit- 
ually attempts to figure his costs at 
flat rates regardless of the merit of 
each item, is surely courting disaster. 
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COST ACCOUNTING AXIOMS 
In almost every shop one can find 

orders taken not once, but repeated- 

ly, at prices which represent wasted 


efforts. 

No two castings in a shop cost 
exactly the same even when pro- 
duced in equal quantities. 

Costs, or knowledge of costs, are 
but facts, in themselves inanimate, 


non-corrective. 

A successful method of determin- 
ing costs must be deep-rooted in 
natural truth. 

Accuracy means more than me- 
chanical correctness of accounting. 

The cost of operating any cost 
system is the first administrative 
problem to be solved when installing 


tt. 

These two errors, that of under- 
estimating the total indirect charges, 
and the improper distribution of 


these costs to individual orders, are 
costing foundry owners immense 
profits each year. 

Burden charges for distribution 
usually are underestimated. 

In the management of any bus- 
iness, facts, not surmises, must form 
the basis for operating. 

Unwise and unfair 
prices exert a constant 
ing effect upon the 
just prices to be 
chaser 


competitive 
demoraliz- 
market, causing 
viewed by the pur- 
with suspicion. 











Generally, however, these differences 


are felt intuitively, and the fact is rec- 
ognized in a sliding scale of prices 
for various classes of work. This 
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method answer in prosperous 
times, but when lean days, with their 
close-figured profits, over the 
trade, intuition will be of little avail. 
The plant may even show a profit 
on the year’s operations, but still the 
fact remains that in this output are 
contained these efforts, and 
growth or profit from well-expended 
efforts has been taken to fill the waste 
places, and the total growth is less by 
this much than it should have been 
Costs, 


may 


hover 


wasted 


or knowledge of costs, are 
but facts—in themselves inanimate, 
non-corrective—but they furnish the 
vital weapon, the eternal, truthful 
fact. 


This weapon for profit-building, to 
be effective should 
tain conditions, 


conform to cer- 
which if violated, will 
destroy much of the good that it can 


accomplish when properly wielded. 


Accu racy 


Any successful method of determin- 
ing costs must be deep-rooted in natu- 


ral truth. A lie cannot endure, neith- 
er can any fact be denied. Your cost- 
facts exist, real essential truths they 


are, and no method of specious argu- 
ment them in any detail. 
Your cost methods must be grounded 
on broad, eternal which will 
lead you to these facts as they 
not as they might be desired to exist. 

Accuracy means than me- 
chanical correctness of accounting. 
It has its vital origin in the funda- 
mental laws of production, and an ac- 
curate method of determining costs 
must be established in harmony with 
these laws rather than to attempt to 


will alter 


truths 
exist, 


more 
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make these enduring, natural laws 
conform to any mere theory of ac- 
counting. 


Economy 


The cost of operating any cost sys- 
tem is the first administrative prob- 
lem to be solved when installing it. 
With the margin of profits constantly 


growing smaller, one should begin 
his intelligent business guidance by 


selecting an efficient guide. It is won- 
derful what one man’s efforts will ac- 
complish when they are efficiently 
directed. A complete and accurate 
cost system can be installed in many 
offices and can be well-operated, by 
economizing time and effort 
lost through cumbersome methods. 
I have in mind an office where two 


waste 
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Once established, the system auto- 
matically and accurately records de- 
tails, so that the daily routine of reg- 
ular commercial accounting brings to- 
gether the multitude of detailed facts, 
that, summarized in their proper re- 
lation, present an accurate picture of 
the month’s operation and of its suc- 
cess or failure. 


Individual Orders 


Desirable as this monthly report 
may be, it is most efficient when used 
in conjunction with an individual cost 
order system. The scope of this sug- 
gested system includes such a record, 
compiled with minimum clerical ex- 
pense by means of which the shop 
executive may be advised immediately 


























men were formerly kept busy con- upon the completion of any order, 
Table I. 
Cost or Castincs WitH Burpen DistrisuTeD ON TONNAGE 
Plain, uncored 
castings. Cylinder. 
Weight of good castings, pounds.............eeeeeeeeceeceees 260,000 156,000 
Cost oF abetal at 1 Gent A DOGG « o..cie icc cnidccces ces coswaness $2,609.00 $1,560,00 
Cost of molding at $4 a ton (first column) $8 a ton (second). 520.00 624.00 
Cost of core-making at $10 @ tom..........cceccescccrceveees i aectats 780.00 
thls SE ES, Shia ate side sass-e in censseunesdenedeeas $3,120.09 $2,964.00 
Burden of $2,002 on 416,000 pounds, or $0.48125 per cwt...... 1,251.30 750.70 
PRIOR. 65k 4.055 dnd b6eHS 444400 0 6d0 48 LHTERES KER ODES $4,371.30 $3,714.70 
Cost per 100 pounds. ......ccscccccccceccccsccvccsccesesecees 1.68 2.38 
Cost or Castincs With Burpven DistrisuTED ON WAGES 
Plain, uncored 
castings. Cylinder. 
Beem cat FT CERE B- POGAG 6. a ince ee occese cee cess nce eeesce eee ewny $2,600.00 $1,560.00 
Molding LL CERA ID REE R ee aha KAE ON OS obe eee SEE KeeeeeS 520.00 624.00 
CREAR. inion 3b din 0 8:60 0700 0.0.0 08:99 09 400004 ON SEERA OSISR OSE SY Pie 780.00 
RR GIS cs chi SaRse ew 9050s ois.b0 6 s0s +38 cilwws vind oar ene Rare $3,120.00 $2,964.00 
Burden $2,002, on wages of $1,924, or 100.4 per cent.......... 541.15 1,460.85 
SE WME: occ cc ctcdesstnrperecinest80esaeseceeaeeseaesar $3,661.15 $4,424.85 
ests Ber) “ROO > SGN in ncn cc ieipe cs cnd ese edsaesewe tek 1.41 2.84 
Cost or Casrincs Witn Burpen Distrisutep on Suop Hours 
Plain, uncored 
castings. Cylinder. 
Iron at 1 cent a pound........ cee cee cece cee eee en ccc eves $2,600.00 $1,560.00 
NE se 4 ca. ok Bw Sain Ss 44s SNe 29S 0568S TSE SENSES ERTS DS 520.00 624.00 
Cre — er ree errr ener rt ee eee 780.00 
ORE TIRE, cic skces es wees covannereasarenes cw Fae ON icabeenie sn $3,129.00 $2,964.00 
Burden $2,002 for 6,400 hours, or $0.3128 per hour (x 1,400)... 437.90 *1,564.10 
GERD: inisds d0'0 oi 0.5 5.s oo cscs a be00os oe seus esenerds ees $3,557.90 $4,528.10 
Cost per 100 pounds ......... ccc cec cere c cece ree ecencvcnces 1.37 2.90 
*(x 5,000 hours.) 
tinually. When their work was reor- the exact cost of making it and the 
ganized and the proper short cuts in- resultant profit or loss, after all fac- 
stalled, one of these men handled tors of foundry loss and returned de- 
the entire office work in six hours fective castings have been considered. 


and helped with the shipping during 
the balance of the time. 


The principles of cost accounting, 
herein outlined, are fundamental. 
Their application is suggested on a 
scale adapted to a jobbing foundry 
of 25 to 40 tons daily capacity. But 
with the principles once mastered, 
any accountant can increase their ap- 
plication by logical sub-division, to 
include any desired detail of operat- 
ing expense, or condense their appli- 
cation for smaller shops by making 
fewer sub-divisions, but preserving 
the fundamental divisions of expense. 


This provides, also, an infallible guide 
to govern the acceptance of repeat 
orders. 


Direct Costs 

All items of production costs that 
can, with reasonable clerical expense, 
be determined accurately on each in- 
dividual job or order, constitute di- 
rect or basic costs. 

The most common fault in the oper- 
ation of cost systems lies in the vio- 
lation of this rule. The tendency is 
to include too many items in the basic 
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cost Of production. Direct costs must 
include only items that 


(1) Can be accurately detefmined 
on all orders uniformly. 

(2) Can be accurately determined 
with reasonable clerical expense. 


All other items are superfluous and 
will retard the smooth and economical 
operation of cost accounting. 

The basic costs in all foundries in- 
clude the following: 

(a) Metals actually used. 


(b) Molders actually producing 
castings. 

(c) Coremakers actually producing 
cores, 


In exceptional cases it may be de- 
sirable to include all, or a portion of 
the following expenses: 


(a) Cost of flask equipment. 

(b) Cost of cleaning castings. 
(c) Cost of inspecting castings. 
(d) Cost of patterns and rigging. 


These additional basic costs are not 
usually necessary for accurate ac- 
counting, but may be required when 
a foundry has a large volume of 
special business that differs distinctly 
from its more common type of work, 
and which entails exceptional expense 
in any one of the items given. 

For example, a foundry operating 
mainly on plain work requiring only 
its regular equipment of flask, clean- 
ing room and inspection expense, 
might also specialize heavily in auto- 
mobile cylinder castings. The latter 
would require special and expensive 
flask equipment, increased care and 
labor for testing and cleaning, and an 
inspection by a skilled mechanic be- 
fore shipment. These items would be 
heavy enough to warrant careful de- 
termination of the extra expense in- 
volved and its application to this par- 
ticular class of work. Otherwise, the 
assessment of this special expense 
would increase costs on the general 
output to an inflated figure. 


Indirect Costs 


Al’ items of production costs that 
can not be determined readily and ac- 
curately on each individual job or or- 
der, must be considered as indirect 
costs or burden charges. 

The distinctive feature of indirect 
costs is that they must be distributed 
or apportioned to each job, using the 
direct cost charges as a basis for de- 
termining this apportionment. It is 
in the accurate compiling and appor- 
tionment of burden charges that the 
average cost system is weak. In re- 
ality, it is just as easy to determine 
the exact proportion of indirect costs 
that any order should bear, as it is to 
determine the direct charges. While 
nearly every foundryman knows, or 
can determine his basic costs very 
closely, yet in by far the majority of 


cases, the compilation of burden 
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charges is by haphazard, incomplete 
methods, and usually their application 
to individual orders is a matter of 
mere conjecture. 

These two common errors, that of 
underestimating the total indirect charges, 
and of improperly distributing these 
costs to individual orders, are costing 
foundry owners immense profits 
year. 

Burden charges, however distrib- 
uted, are usually underestimated. This 
is due solely to the fact that they 
are roughly and carelessly compiled. 
There is only one rule for accurately 
determining the total of indirect costs. 
These are found in every case, by de- 
ducting from the total cost of oper- 
ating the foundry, for a month or a 
year, the total of direct costs. The 
balance is the total burden the busi- 
ness must bear and the use of any 
smaller amount will result in decep- 
tion as to the actual cost of produc- 
tion. 


each 


Methods of Apportionment 


There are only three methods of 
apportioning indirect foundry charges, 
and these are as follows: 

(a) Upon tonnage. 

(b) Upon wages. 

(c) Upon shop hours. 

In a large number of foundries, 
whatever allowance is made for bur- 
den or overhead expense, is distrib- 
uted to the individual castings upon 
the basis of their weight. A casting 
*veighing 100 pounds will carry twice 


the burden charged to a casting 
weighing 50 pounds. In nearly every 
case the allowance for overhead is 


based upon an arbitrary figure, at best 
only estimated and liable to represent 
an amount much less than the actual 
burden. 

This method, while it is the easiest 
one, is incorrect and is based upon 
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according to this method of comput- 
ing costs. A concrete example of this 
will be given. 

In a small number of foundries one 
will find the burden distributed upon 
a wage basis. A casting which costs 
$1 for molding and coremaking will 
be assessed twice the overhead 
charged against a casting costing 50 
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Labor and material on cupola, in the 
foundry, carrying out castings, clean- 
ing and power for same........... $1,040 
Labor and material for molders’ help- 
C28 S00 SHMMIEE TICIHO. is. 6 cc ceccecs 572 
All labor and material, aside from 
core - making, required in operating 
COPE SOREN ncgeeneis ccwohinascenwer 390 
Eee TOG “Sai tiecanteaswteawead 2,002 
This shop also was working 10 


hours per day and a total of 1,409 








Table III 


CoMPARISON OF RESULTS OBTAINED BY Various METHODS OF CALCULATION 
PLAIN, UNCORED CASTINGS 


Decrease Per 

Total Increase over from cent of 

cost. actual cost. actual cost. error. 
DO MOE éceucacedeaetaddetesnuseduans $4,030.00 ane)”. Caeuas wad 
Apparent cost, tonnage method............ 4,371.30 $341.30 areas 8.4 
Apparent cost, wage method............... 3,661.15 ieee $368.85 9.2 
Apparent cost, shop-hour method......... 3,557.90 472.10 41.7 

CYLINDERS 

Decrease Per 

Total Increase over from cent of 

cost. actual cost. actual cost. error. 
BES CU 6 beiididsadedd tiki ds toe Kaas $4.056.00 Gaceue Saeed ie 
Apparent cost, tonnage method........... 3,714.70 gaawes $341.30 8.4 
Apparent cost, wage method............. 4,424.85 $368.85 cana 9.2 
Apparent cost, shop-hour. method......... 4,528.10 472.10 11.7 








cents to produce. While this method 
is much more accurate than the first, 
it is still fundamentally wrong, and 
cannot give correct results. 

The third method of apportioning 
burden upon the number of shop 
hours required to make the casting, 
irrespective of the wages paid, is the 
more accurate one, although it is very 
similar to the wage method. It is, 
however, a very much more expensive 
system to operate, and taken as a 
basis of distributing all burden charges, 
it is never absolutely correct. 

To prove these statements, let us 
consider the output of a foundry for 
one month, operating at maximum 
capacity. The shop is working en- 
tirely upon two patterns, each weigh- 
ing 100 pounds. One casting, how- 
ever, is plain and uncored, while the 
other is an automobile cylinder. Of 





Weight, pounds 


Moldin 


Total cost 
Cost per 100 pounds 





Table II. 


InpirEct Costs Distrisputep on Basis or ACTUAL APPLICATION 


TeGG SC 1 CONE MOUS. 0c ccc cick ccscecccss 
Burden on iron, $1,040, or 25 cents per cwt. of good castings.. 
Molding at $4 a ton; (second column at $8 per ton).......... 
burden, $572, or 50 per cent of molders’ wages....... 
Coremaking at $10 per ton............0- 
Coreroom burden $390 or 59 per cent of coremakers’ wages.... 


castings. Cylinder. 

cee cevetioeccescescoes 260,900 150,000 
rere rr err ir errr e ee $2,600.00 $1,560.00 
650.00 390.00 

520.00 624.00 

260.00 312.00 

Choe Rebetsesbescenes caccce 780.00 
390.00 


Serre ee eee eee eee ee ee ee 


Plain, uncored 





$4,030.00 $4,056.00 
1.55 2.60 








theories that are fundamentally 
wrong. If these figures are closely 
adhered to in computing costs on 
new work, the foundryman will find 
his sales running heavily to light 
and difficult castings, while if he se- 
cures the heavier and more simple 
castings, he will be obliged to take 
them at a figure that represents a loss 


the first, the shop produces 5 tons 
per day and of the latter, 3 tons, or 
130 and 78 tons per month, respect- 
ively. The molding cost of the former 
is $4 per ton, while that of the cylin- 
der $8, and the coremaking cost is 
$10 a ton. The total burden, after 
deducting the direct costs, is $2,002, 
made up roughly as follows: 


hours of direct labor was expended 
on the first class of castings and 
5,000 hours on the cylinders, a total 
of 6,400 direct working hours. 

We will assume that the iron cost 
$1 per 100 pounds melted. 

By figuring the cost of the output 
for the month by each of the three 
methods discussed, we obtain the re- 
sults shown in Table I. 

In the management of any bus- 
iness, facts, not surmises, must form 
the basis for operating. Let us an- 
alyze the items entering into these 
burden charges and show wherein 
the methods outlined are fundamen- 
tally weak and how they may be 
so harmonized as to give the result 
sought. 

All items of indirect expense, with 
the exception of sales expense, are 
in existence as supplementary to the 
three items of basic costs—iron, 
molding and coremaking—industrial 
aides-de-camp, as it to assist 
and weld into the completely manu- 
factured article the processes of di- 
rect production. 


were, 


Analysis of Basic Costs 


Taking the first of the basic costs, 
metal, let us see if we cannot fasten 


upon this product a proportion of 
the expenses for which it is solely 
and directly responsible. In _ the 


handling of metal alone we find first, 
the yard labor of unloading and pil- 
ing it, the labor and power used in 
hoisting it and charging the cupola, 
the power and materials and labor 
used in melting, the labor and ladles 
used in taking the metal to the mold- 
ers, the labor used in dumping molds 
and removing castings and _ scrap 
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from the foundry and the labor and 
power used in cleaning, shipping and 
hauling. All these items at 
chargeable solely to 
used and under normal 
vary almost directly with 
melted. Is it 


least, 
are the metal 
conditions 
the 
not reasonable, then, 
that they should constitute a direct 
charge on the amount of iron usea 
in any casting and vary directly in 
proportion to the weight of castings 
made? 


tonnage 


‘Considering the second item, mold- 


ing cost, we find that each molder 
uses a certain portion of the shop 


floor space and that his work must 
be charged with an equivalent amount 
of shop rental or interest, power, 
heat and light. Each molder requires 
a certain amount of the foreman’s 
and superintendent’s attention, uses 
sand, plumbago, flasks and _ othe 
molders’ supplies, may require a help- 
er, pattern expense, molding § ma- 
chines, and similar equipment, and 
all these items of expense  in- 
crease or decrease, as a rule, in pro- 
portion to the number of molders 
employed. Although items 
pertaining to this part of the organ- 
ization not sufficiently flexible 
to vary directly with the number of 
molders employed, yet from their 
functions it is plain that they constt- 
tute a charge upon the molding cost 


certain 


are 


because their existence is necessary 
to the proper performance of that 
function. It is evident that the en- 


tire expense mentioned is chargeable 


to the direct molding labor. 
Coremaking Costs 
In the core room, the coremakers 
require also shop space or _ rental; 


a foreman and a portion of the su- 


perintendent’s time; sands, oils and 
other core room supplies; the labor 
and expense: of unloading and dis- 
tributing these supplies, the fuel and 
labor used in baking cores, the in- 
spection and distribution of cores 


to the molders, and all items of ex- 
pense entailed by the operation of 
the and which not 
be in existence if it 


would 
not 


core room 


were operat 
ing. 

A computation of the costs of the 
operations last referred 
distributing each of the expense items 
logical 


foundry to, 


in their places as deduced 
the foregoing 
Table II. 
tabulate the 
tained by these four methods of com- 
puting costs, we will see how impor 
tant it is profitable stand- 
point to the 
These comparisons are 
ble III. 
When 


from analysis, is giv- 


en in 


If we results ob- 


from a 


choose correct one. 


made in Ta- 


one realizes that in securing 
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business in competition with a foun- 
dry whose costs are exact and which, 


therefore, can bid intelligently, one 
can readily figure the shrinkage which 
would take place in the _ potential 
profits, even if operations were not 
carried on at an actual loss. 

The conditions presented in this 


example are far from being an iso- 
lated and careful examination 
will reveal their presence in a more 
complicated of course, in an 
exceedingly large percentage of foun- 
dries. 


case, 


form, 


Their complete elimination is vital 
to the general welfare of the foundry 
industry as well as to the particular 
plants in which they exist. Unwise 
and unfair competitive prices exert a 
constant demoralizing effect upon the 
market, causing just prices to be 
by the purchaser with sus- 
picion, and hold, even the most care- 
ful operators, within too slender a 
margin of profits. 

Then again, taking the work in a 
shop where costs are actually deter- 
mined and not estimated, it is possi- 


viewed 


ble to fasten upon and_ eliminate 
work upon which one actually may 
be losing money, the losses being 


absorbed temporarily, at least, out of 
the profits being 
By 
jobs from losses 
one can greatly 


made on more de- 
freeing the paying 
sustained elsewhere, 
augment immediate 
profits, at the same time insuring 
freedom from future mistakes of 
creasing magnitude. 


sirable jobs. 


in- 


The method of actual cost account- 
ing outlined is simple, and to operate 
such a system entails no increase in 
help. When this system is 

all items of cost are dis- 
of promptly and _ with 
little effort than is required 
the regular form of commercial 
accounting. The items are, however, 


clerical 

installed, 
posed only 
more 


by 


so classified that at the end of the 
month, one can determine exactly 
his profit and loss upon each class 


of work in the shop. 


ore 


In a patent recently issued to Jesse 
Bas, 
Electric 


Jones, 
the 

05 
that 


Wilmerding, assigned to 


& Mfg. 


inventor 


Westinghouse 

Pittsburgh, the 
the following alloy has an 
ceptionally high degree of 
t From 51 to 64 parts of 


copper; 35 to 45 parts of zinc; 1-6 to 
i< 


claims 
ex- 


resistance 


» strains: 


15 parts of hardener, consisting of 
tin, ferro-manganese and magnet or 
high speed tool steel or some other 


special steel in the proportion of 30:- 
7 - 1-3 to 4 of 1-6 to 8 of 


aluminum, 


tin, and 


when the composition is 


required for casting. 


. would 
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Foundry Specialists or Skilled 


Mechanics 
To the Editor: —On page 26 of the 
January, 1913, issue of THe Founonry, 


is published an article by W. H. Dean, 
entitled “Specialization in the Foundry”. 
While the author writes very entertain- 
ingly, nevertheless, he evidently has lost 
sight of the fact that in the last 12 or 
the that he 
has driven into other lines of endeavor, 
a large percentage of the most skilled 
molders. These trained in 
every branch of foundry work and the 
tendency to convert men into specialists 
unfits them for the general class of 
work for which the molder is trained. 
Mr. Dean compares the foundry with the 
machine shop and states that it can be 
operated on the same principle. I do 
not with this statement for the 
reason that in the machine shop, if the 
man is a planer hand, it is not good 
policy to transfer him to a lathe to 
finish a job. One man is a planer spe- 
cialist, another is skilled in lathe work 
and in large machine shops certain men 


15 years system advocates 


men were 


agree 


devote their entire time to certain tools. 
If each operation of molding and cast- 
ing in the foundry were accomplished 
by different employes, it seems to me 
that there would be so much waste time 
that it could not possibly be compensat- 
ed for by the system of specialization 
suggested. Furthermore, this system 
not the training of 
men in the difficult art of molding and 
the trade generally would suffer there- 
by. It is exceedingly difficult today to 
induce American-born boys to take up 
the trade of 


result in 


for 


molding the reason 

that they are liable to be converted 

into specialists and the time spent in 

the foundry will not ground them in 
the art of molding. 

Mr. Dean says, “If a workman did 


nothing all day but draw patterns and 
finish molds, would he not become skill- 
ful and quick at that line of work? 
The same can be said of the coresetter.” 
This contention is self-evident, but sup- 
pose these employes are dismissed from 
this shop and seek employment else- 
where and cannot obtain the same class 
of work? They 
skilled 
obtain 


hire out as 
molders and they will have to 
the 
they are trained. If 


cannot 
employment at specialty in 
which there is a 
laborer in the shop who shows ability, 
give him a chance. However, under no 
conclude that 
putting this man on the floor ramming 
drags will make him a molder. 

The problem of 
molders is 


consideration should you 


skilled 
difficult of 


obtaining 


growing more 


solution and every foundryman should 
make an effort to induce high grade 
apprentices to enter his shops for a 


course of training in the art of molding. 
M. W. Brunpace, Erie, Pa. 














Standard Turbine Cylinder Mlolding Practice 


Methods Pursued by the Allis-Chalmers Co. Whereby Great 
Economies Are Effected in the Cost of Making These Sections 


HILE practically every piece 
W of heavy machinery is prin- 

cipally made of cast iron or 
steel, the character of the metal and 
the care used in making the parts de- 
pends to a large extent upon the uses 
to which the sections are to be 
Some manufacturers, however, 
evolved a much better product 
others for similar work. Due to the 
character of the service that it per- 
forms and the shape necessary, it is 
essential that only the very best of 
materials and methods of handling 
be employed in the production of a 
steam turbine cylinder. 

The turbine cylinder is subject to 
varying degrees of heat, which in it- 
self imposes an extra burden on the 
metal. It also must be more or less 
self-supporting in addition to its abil- 
ity to withstand an internal pressure. 
It is, therefore, important that the 
material shall be enough to 
withstand both the pressure and the 
other strains induced. These consid- 
erations not only material 
of extremely good quality, but a de- 
sign and casting method that will re- 
duce the internal strains to a 
To those who interested 
in the subject it may be of value to 
learn of the practice followed in the 
foundry of the Allis-Chalmers Co., 


put. 
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strong 


require 


mini- 


mum. are 





FIG. 


1—FINISHED 


Milwaukee, which is one of the large 
builders of turbines. 

The pattern and core 
a turbine are delivered to 
dry from the pattern 
The pattern and 


for 
foun- 


boxes 
the 
storage room. 


main cylinder core 


CORE 


box are sent to the turbine molding 
section and the other core boxes to 


the core room. Accompanying the 
pattern is a special molding board 
that is provided with sockets into 


which pins fit that are on the pat- 


FIG. 2—CASTING 


tern. The pattern is molded in the 
cope and the main core in the drag. 


3y the use of this special mold board, 


with pins and _ sockets, the two are 
brought into correci relation to each 
other. 

The turbine cylinder is made in 


FOR TURBINE 


MOLD 


two sections and the pattern of a hali 
cylinder is placed on its mold board. 
The cope flask is then placed over it, 
located properly with pins and the 
two are clamped togethér, as shown 
in Fig. 3. Iron cope flasks are used. 


By C A Tupper 


with iron cross bars that are shaped 


to leave about 2 inches of sand 


between the pattern and their edges. 
After the bars are braced with wood- 
en strips, as shown, to prevent spring- 
placed on 


ing, risers are the two 





FOR ONE-HALF OF TURBINE 


end flanges of the turbine pattern. 
Runners are provided for by placing 
sprues, consisting of 


near the nozzle 


square sticks, 
end of the pattern 
with their ends resting on the mold 
board. Gates are afterward cut from 
these to the mold. Certain cores 
must be firmly fastened to the mold 
after it is completed, and small rods 
are put in proper position to make 
holes through which wires may later 
be passed. A stick is placed on the 
core print of the nozzle to leave a 
hole through which to vent the core. 

After these preliminary operations, 
the flask is filled with sand. First, 
all those that will cast into 
thick are covered with a 
special mixture containing sand and 
other ingredients which have a 
chilling effect. By the use of this 
mixture the parts are cooled in about 
one-third the required when 
placed in contact with ordinary sand. 
This makes the cooling of the thick 


parts 
sections 


time 


and thin parts of the casting take 
about the same length of time and 
prevents any uneven casting strains. 

After this special sand is placed, 
the entire pattern is: covered to a 
depth of about % inch with a fine 


On top of this layer 
gaggers, that have been 


facing mixture. 


are placed 





FIG. 3—TURBINE PATTERN 


dipped in clay mulch. After the gag- 
gers are in place the cope is com- 
pletely filled and heaped up with 
heavy molding sand. This is used 
because it is very porous and allows 
the rapid escape of gases when the 
mold is poured. 


Jar-Ramming 


The next process is that of pack- 
ing Or ramming the sand around the 


pattern. The cope and mold board, 
clamped together, are placed on a 
Herman jar-ramming molding ma- 
chine, as shown in Fig. 5. It is pro- 
vided with a table, 60 x 70 inches, 
and has a stroke of 4 inches. This 


packs the sand compactly and much 


IN COPE FLASK 
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READY FOR THE SAND 


more uniformly than can be accom- 
plished by any method of hand-ram- 
ming. The number of bumps given 
any mold depends its character 
and size. For turbine work it varies 
175 to 200. Usually, once dur- 
ing the bumping process it is neces- 
sary to add more sand. 

After being removed from the jar- 
ring machine, the sand on the sur- 
face of the cope is rammed with an 
air rammer and then struck-off. The 


on 


from 


surface then is gone over with a 
hand rammer to give the finishing 
touches, after which the various run- 
ner, riser and sprue sticks are re- 
moved, as well as the sticks for wire 
and vent holes. The cope is then 


turned over so the mold board can 








FIG. 4—COPE HALF OF TURBINE MOLD 
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be removed and the mold finished. 
In some cases, soft spots in the sand 
appear in the surface next to the 
board. These are packed down and 
sand is added wherever necessary. 
Next, wire nails are driven into the 
sand along the edge of the pattern. 

The pattern is removed by using 
screw hooks and adjustable screw 
chains fastened to plates on the bot- 
of the pattern. Crane chains 
are hitched to these and the pattern 
is jarred, while drawing, so it will 
come out without tearing the mold. 
Loose parts of the pattern left in 
the sand when the main pattern is 
withdrawn, are taken out and the 
whole mold is carefully finished, vent 
holes and gate holes are cleaned out, 
gates are cut from the runners to the 
edge of the mold and are carefully 
rounded off. All loose sand is re- 
moved with an air blast and the final 
finish is given to the mold, as shown 
in Fig. 4. This consists in blacking 
the entire surface with a solution of 


tom 


molasses water and graphite. 


Green Sand Core 


As the cylinder is cast in halves 
the main cylinder core is made of 
green sand in the drag, in much the 
same way as the mold. This is shown 
in Fig. 1, with the nozzle core also in 
The core box, which is 
large and strongly framed, is placed 
with the iron drag section of a 
flask on it. 

Sand of the special mixture men- 
tioned is placed next to the box and 
over this fine molding sand is shaken 
from a riddle. The sand is shaped 
to a circular section by the molder, 
who lightly compresses it with his 
hands. In the trough thus formed 
coke is placed to provide a vent for 
the core. Over the coke, strips of 
paper or hay are spread to prevent 
the sand from working into the coke. 
Coarse sand is then filled into the 
flask. The drag and core box are 
clamped together and are _ placed 
on the jarring machine for ramming. 
The drag receives only about one- 
half the number of bumps given the 
cope, as it is only about one-third 
the height of the cope. 

After being bumped, the drag and 
core box are removed and the sand 
is struck-off. An iron plate is then 
clamped on the bottom of the drag 
and the core is turned over. The 
core box then is removed by the 
crane and the core is finished in the 
same manner as the mold. 

The mold and core then are placed 
on cars and are run into the core 
ovens. They are kept in these us- 
ually about 12 hours while the tem- 
perature is maintained at about 700 


position. 
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degrees Fahr. At this temperature 
the parts could be left for 24 hours 
without any ill effect. Baking the 
molds drives all moisture out of the 
sand, making the escape of gases 
much easier when pouring, and at 
the same time hardens it so _ that 
there is much less danger of crushing 


the mold than when the sand is left 
green. 
Dry Sand Cores 
3ecause of the complicated shape 


of the cores for the nozzles they are 
usually made in sections and are 
pasted together. Ordinary core sand 
is used and is rammed with 
hand rammers. A frame is placed 
over the core box, the core is cov- 
ered by a thin layer of sharp sand, 


small 


the frame is filled with molding sand. 


and the whole then is turned over 
onto an iron core plate. The inter- 
mediate layer of sharp sand allows 


the core to part from the supporting 
sand after it is baked. The molding 
sand, with the flat surface, supports 
the core while it is being baked. The 
vents in the core are made by strips 
of wax wire. 

Usually the cylinder is of such 
shape that it is possible to mold only 
part of it from the main pattern. For 
other parts core prints are made in 
the mold and cores are used to give 


the proper shape to the casting. 
These are held in place by wires. 
The joints are filled to the surface 


with ordinary molding sand and are 
then covered with a graphite putty 
to give a smooth and even surface. 

If any surfaces have been broken 
off so as to expose the sand, they 
are brushed over with oil, or if very 
large, they are patched with the 
graphite putty. The oil prevents the 
hot metal from cutting into the bare 
spot and thus causing a rough cast- 
ing. 

The main cylinder core is patched, 
if necessary, anti then the smaller 
cores are placed in position on it, 
as shown in Fig. 1. The joints are 
closed with dough rolls and_ the 
edges are filled with fine sand and 
then are plastered with graphite putty 
and are given a smooth finish. The 
vent of the nozzle core is filled with 
finely powdered coke. Sometimes 
it is necessary to use a chaplet or 
stud to hold a core in place. 


Finishing the Mold 


After the mold and cores are com- 
pleted and in _ position, flour is 
sprinkled around the edges of the 
drag containing the core. The cope 
is then placed in position temporarily 
and removed. The flour serves to 
spot the cope and shows any inequali- 
ties of contact. After the cope is 
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FIG. 5—TURBINE MOLD ON 
removed and any necessary changes 
made, a flange joint of dough is 
placed around the edge of the drag. 
The cope is then placed in position 
and the two are firmly clamped to- 
gether. 


The risers are built up about 10 
inches above the flask, as shown in 
Fig. 6. An iron pipe also is placed 
above the vent from the nozzle. 

Surrounding the runners there is 
built a runner dish or _ pouring 
basin, as shown at the extreme left 
of the mold, Fig. 6. This receives 
the molten metal and distributes it 


to the two runners. 
placing a wooden frame around the 
gates and then filling it with sand 
which is rammed just hard enough to 


It is made by 


FIG. 6—TURBINE MOLD READY 10 RECEIVE THE 


A JAR-RAMMING 


49 





MOLDING MACHINE 


hold it in place. In the center there 
is a slight depression into which the 
metal runs before flowing to the run- 
ners, to prevent sand being carried 


into the mold with the iron. At each 
vent hole is placed a piece of oily 
waste. 


Pouring the Mold 


The molten metal is brought to the 
mold in a geared ladle, by a crane. 
As the metal run, the oily 
waste at the various vents is lighted 


begins to 


and these ignite the gases escaping 
from the mold. As soon as metal 
appears in the risers the flow of 


metal is stopped and that remaining 
in the pouring basin is quenched by 
throwing cold water upon it. At the 





METAL 








50 


same time, feeding rods are worked 
up and down in the risers to churn 
the molten metal and to keep it fluid 
so that the casting can take up the 
iron lost by shrinkage. As soon as 
this has been sufficiently done, as evi- 
denced by the viscosity of the metal, 
cold water is poured in the risers to 
quench the iron there. The quench- 
ing of the metal in the pouring basin 
is to prevent a bumping or flowing 
of the molten mass which would 
otherwise occur during the churning. 

After the casting has become cold, 
usually during the night after pour- 
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ing, shaken out. The sand of 
the cores is broken out with bars, 
all risers, fins, etc., are chipped off 
with an air hammer and the casting is 
ready for the machine shop, as shown 
in Fig. 2. 

This will serve to give a general 
idea of the methods employed to pro- 
duce perfect castings. Under the 
conditions existing in the shops of 
Allis-Chalmers Co., 10 complete tur- 
bine castings can be turned out each 
day with perfect assurance that the 
castings will be of the quality de- 
sired. 


it ts 


A Continuous Brake Shoe Plant 


HE American Brake Shoe & 
TL ounces Co. has completed a 
new shop in Chicago arranged 
for the continuous manufacture of 


brake shoes. The design, to a cer- 
tain degree, is experimental and it is 
expected that various changes will be 
made as the need them 
obvious from operating experiences. 
The plant has cost about $300,000 and 


for becomes 


To meet these requirements, two 
molding units were installed and the 
general layout of one of these is 
shown in the accompanying illustra- 
Each unit consists essentially 
of an endless track on which a series 
of small cars are operated to carry 
the molds, with suitable stations for 
pouring, cooling and_ shak- 
The unit is about 75 feet 


tion. 


molding, 
ing-out. 
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series of small, four-wheel cars or 
trucks which run on the endless track. 
The trucks are coupled in close or- 
der, there being 52 on the _ track. 
Each carries two molds. They are 
fastened together by a series of steel] 
bars, swivel jointed to the bolsters. 
The train is driven by a 16-foot sprock- 
et wheel located at the pouring end. 
The wheel, which is geared to an elec- 
tric motor, drives the conveyor at a 
speed of approximately 10 feet 
minute. 


per 


As the molds are finished, they are 
placed on the trucks and move slowly 
toward the pouring station. Before 
reaching this point, however, they are 
clamped. The iron is melted in an 
84-inch cupola which is slagged cen 
tinuously. The hot metal is 
in the cupola spout across the mold 
conveyor to a receiving ladle. 
this ladle the iron is drawn 
small hand ladles, which are suspend- 
ed from overhead trolleys, and from 
these ladles the iron is poured into 
the molds. Three men are employed 
for pouring. The pouring department 
is separated from the molding room 


carried 


From 
into 























can maintain an average output of long between centers. by a partition. 
110 tons of good castings per day. The shoes are molded on_ vertical After being poured, the clamps are 
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STATION ia MOLL CONVEYOR cenit 
CHUTE 
‘ 4iNt TATI NS | 
FLASK 
AN t Ff 
L_Ac f 
GENERAL ARRANGEMENT OF THE CONTINUOUS BRAKE SHOE FOUNDRY 


This is equivalent to 8800 brake 
shoes, allowing 25 pounds of iron per 
shoe. 

The problems embraced in the lay- 
out of this plant included proper 
provision for handling and distribut- 
ing molding sand, the of a 
suitable mold carrier and arrange- 
ments for pouring hot metal contin- 


design 


uously; also it was necessary to ad- 
just the mechanism so that the molds 
would have sufficient time to cool and 
could then be shaken-out without un- 
due labor or breakage. An effort has 
been made to separate the molding, 
pouring, cooling and shaking-out op- 
erations that the dust and heat 
arising from the latter three are con- 
fined to minimum areas. 


So 


draw, 
are 


hand-ramming machines which 
arranged on either side of the 
in the illustration. 
The machines are operated in pairs, 
one making drags and the other copes. 


track as indicated 


A bench is placed between each pair 
of machines on which the molds are 
assembled before being placed on the 
conveyor. Over each row of molding 
machines is an oscillating sand con- 
veyor provided with chutes which de- 
liver the prepared sand direct to the 
flasks. The molding 


are served by. an 


also 
electric telpher 
which is used to deliver cores, 
brake shoe _ backs, 
tracks command 


stations 


steel 
The telpher 
parts of the 


ete. 
all 
foundry and yard. 

The mold 


conveyor consists of a 


removed and the molds are cooled by 
through a  60-foot tunnel. 
They emerge at the lower end of the 
conveyor where they are mechanically 
shaken-out by a jib crane and air 
plunger. The sand falls on a grating 
and is returned to the mixing and 
tempering machine on the floor bhe- 
low. The castings pass down an in- 
chute directly into tumbling 
beneath. From the mills they 
go direct to the grinding and finish- 
ing department. 

The building is a brick and steel 
structure with the usual gable, mon- 
itor roof and large window area. The 
molding is done on the second floor, 
while the ground floor is utilized for 


passing 


clined 
mills 


the storage of materials, 














wre Hazard and Fire Prevention in Foundries 


Interesting and Startling Results of an Investigation Conducted 
by New England Foundrymen — Sprinkler-Protected Shops 


IRE waste in foundries has been 
considered carefully by the members 
of the New England Foundrymen’s 

Association and at a meeting held sev- 

eral months ago a _ special committee 

consisting of B. M. Shaw, of the Walk- 

er & Pratt Mfg. Co., Boston; Henry A. 

Carpenter, General Fire Extinguisher 

Co., Providence, R. I., and G. P. Aborn, 

was appointed to submit a detailed re- 

port, compiled from data obtained from 
the members of this society. The report 

recently submitted 133 

replies from 140 members, but the total 

number of foundries involved was only 

118. In addition to considering the fire 

hazard in foundry properties from the 

viewpoint of construction, the committee 


was’ based on 


also was able to use reported insurance 
rates for a basis of such a survey. 

the construc- 
tion of the foundry was brick and con- 
different 
portions. In 22 cases, construction was 
a combination of wood and brick. Forty- 
six of the 118 foundries, 39 per cent of 
the total, built of 
were mainly the 
them carried no insurance. 


In 50 cases considered, 


crete or brick and concrete in 
” 


were wood. These 


smaller plants, and 


some of 


Roofs and Roof Trusses 


the different 


made up of a 


The roof coverings of 
foundries 
variety of materials, and in many cases 
different portions of the buildings were 
with kinds of 
material. In many as 
three different for 
a single plant. To determine dis- 
tribution of the different the 
committee credited with 
a unit where a 


were wide 


covered various roofing 


some cases as 
used 
the 
materials, 


materials were 


each material 


subdivision was made, 
as in those cases where only one ma- 
terial was used. On this basis, the to 
tals are somewhat greater than the num 
ber of plants considered. As the 


of duplication, however, involve usually 


cases 


the largest plants, this method represents 
closely the general conditions. 

the 
but in 


construction is 
this the 
should be taken to guard 

from the This 
ever-present danger hood 
over the stack will do much to keep 
sparks from flying to the roofs of build- 
ings or on the flasks. If possible, the 
parts adjacent to the cupola should be 
absolutely 


In general, roof 


fairly good, spite of 


greatest care 


against sparks cupola. 


is an and a 


and it should be 


the 


firepre of, 


someone’s duty, after cupola is 


dropped, to go over the foundry to see 
that no started. 

The tar and gravel roof is the most 
numerous of all, having been found on 


75 foundries. 


fire has 


Slate roofs appeared in 
iron-clad in 17 
The remaining 18 plants included 
plank, 


39 cases and iron or 


cases. 
asbestos, rein- 


prepared paper, 


forced concrete and two cases of shingle 


roofs, both of these being on wooden 
buildings. 
The roof trusses, in all cases, either 


were wood or steel, except that in a few 
cases the two materials were both used 
in a single foundry. Wood trusses pre- 
dominate with a total of 91 as against 
30. for 


steel trusses. 


Wooden Leantos and Flasks 


In 65 cases wooden leantos, either 
against the foundry building or close 
to it, make an external hazard which 


naturally results in increasing the in- 
surance foundries re- 


ported no leantos of this character, and 


rate. Forty-eight 
in five cases no information was given. 
The external risk produced by 
flasks 


and as a 


wooden 


was considerable. in many cases, 


general proposition, these 
flasks have no protection which would 
the Eighty-seven foun- 
dries reported flasks piled in the open 
yard without protection and in only five 


reduce hazard. 


of these cases were they at a distance 
from the foundry. Eight foundries re- 
ported flasks in the yard with protection 
of some would tend to 
minimize the danger to the 
self in flasks 
smouldering sparks 
from a previous heat or in any other 
way. In 23 


which 


sort, 
foundry it- 
should be set 


case these 


afire, either from 


cases were either no 


outside or no 


there 
flasks stored information 
was given. 


One of the cheapest and best methods 


of protection against these external 
hazards is to have a small hose house 
with the hose already attached to the 
hydrant. This enables the workmen to 
quickly get water to any blaze that 
starts outside the foundry in that im- 
mediate vicinity. If there are external 


hazards at points somewhat remote from 


the hose house, it is well to have a 
small carriage in the house so that one 
man can get a line of hose quickly to 
the hydrant nearest the blaze. In this 
house also can be stored miscellaneous 
fire-fighting equipment, including extra 
hose, axes, spanners, play-pipe, bars, etc. 

In planning the installation of such 


equipment, it is essential to remember 
that all the fire-fighting used 
are of no value unless they are always 


in good working order and in the same 


devices 


place, so that they can serve their pur- 
pose the moment they are needed. To 
this the larger 
foundries report that they use inspection 
slips, which have to be filled out period- 


secure end, several of 


ically by the man in charge of the fire- 
fighting 


equipment. These slips not 
only record the apparatus inspected, but 
also its exact location, so that there 
may be no time lost in hunting for a 
piece of hose, an axe or some other 


piece of apparatus, which is not where 
it should be. 

The information thus far given deals 
with the fire hazard in the various prop- 
erties studied. To what extent this 
hazard is reflected in the insurance rates, 
will be later in this report. 
Another item, which has a still stronger 


discussed 


bearing upon the insurance rates, is the 
character of the protection afforded to 
each foundry by its own facilities and 
appliances for fighting fire, as well as 
by the proximity and adequacy of pub- 
lic fire departments and water supplies. 


Public Fire Department 


In all but three cases investigated, the 
public fire for 
number of 
these cases, however, the department is 
located at a distance from the foundry 
and in 


available 
fire. In a 


department is 


coping with a 


some instances it consists of a 


volunteer department instead of a paid 
force. A number of shops are served 


by village and in a_ few 


instances reliance, to a certain extent, is 


departments 


placed upon hand engines, as there are 
no power-operated 
available, 


engines or steamers 


except at a considerable dis- 


tance. All of these items are, of course, 
strongly in evidence in the ultimate in- 
surance 

The water 
properties 


rates charged those foundries. 


supply for these various 


consists usually of city or 
village pressure 


in the 


This has been studied 
construction 
is the reliance in &4 cases 
118. In 20 cases hydrants on 
the property and belonging to the plant 


same way as the 
City pressure 


out of 


furnish water, but in many of these the 
pressure is simply that from the city 
mains, although in some cases it is 
from an elevated tank or a reservoir 
with gravity pressure. Gravity tanks 


are mentioned as a source of supply in 


17 instances, 13 of which are 


among 
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the 32 plants protected by automatic 
sprinklers. Fire pumps, some of them 
automatic, are used in 16 different plants, 
many of which employ them as an ad- 
junct to other sources of water supply. 
In only one case was a pressure tank 
mentioned, that being the only supply 
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the sprinklered plants was 25 cents per 
$100, or one-fourth of 1 per cent. 

The 13 plants protected by automatic 
sprinklers carry total insurance amount- 
ing to $3,019,750, on which the net 
premiums, after deducting the regular 
annual return premiums of the Factory 
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Ciass. 
Brick and concrete 
Brick and wood 
Wooden buildings 
Sprinklered plants 





Table I. 


TYPES OF 


Number. Valuation. Premiums. Rate. 
aaa $322,389 $3,116 $0.96%4 
ica Oe 356,750 4,683 1.31% 
ae COM 330,450 6,187 1.87% 
oe 3,019,750 3,172 0.190% 

73 $4,029,339 $17,158 $0.42% 


Foumpry Risks 














to one of the automatic sprinkler sys- 
tems. 

Thirty-two of the plants reported auto- 
matic sprinklers and 13 of this number 
were equipped with automatic alarms. 
Of the 32 sprinklered foundries, two re- 
ported water supply from three inde- 
pendent sources, 15 reported from dual 
sources, and 15 from a single source, 
although it is possible that in some of 
these latter cases connection may have 
been made to two different city mains 
on different streets. 


Insurance Rates 


condi- 
plants 


the 
the 
have 


A general’ study of 
tions has shown _ that 
automatic sprinklers 
lower insurance than any 
the being a 
large percentage of the rate required of 
those plants which are not thus pro- 
tected. The sprinklers have been in- 
stalled in the most modern and largest 
of the plants; 22 of 32, instance, 
are in the plants which built of 
brick, or brick and concrete, and only 
ten in the plants not so well constructed. 

In a great many cases it was difficult 
to obtain, from the replies, a_ satisfac- 
tory basis for the analysis of insurance 
rates. 


using very 


much rates 


of the others, difference 


for 
are 


Either the rate was given for a 
blanket policy covering a complete range 
of buildings of which the foundry was 
only one, or the rate was given Without 
any valuation or amount of insurance 
carried, in which case it could not be 
averaged in with the other figures be- 


cause of variations in sizes of plants, 
etc. There were, however, 73 cases, 
which form the basis for the figures 
which will be herewith presented. The 
rates varied from 4!% cents per $100 
of insurance on one plant which was 
thoroughly protected by automatic 


sprinklers, automatic alarm, and two or 
three sources of water supply, to $4.28 
per $100 of insurance, a rate 100 times 
as high, upon a small plant constructed 
of wood and without fire-fighting facil- 
ities. Nearly all of the wooden build- 
ings carried a rate approximating 2 per 


cent, whereas the highest 


net rate in 


Mutuals, amounted to $3,172. This makes 
the average rate 10% cents per $100 of 
insurance carried. 

The brick and concrete buildings not 
protected by sprinklers afforded 18 
could be considered. The 
rates varied from 50 cents for one shop 
of good construction and_ satisfactory 
fire-fighting arrangements, to $2.00 per 
$100 of insurance in another case, where 
the hazard and fire-fighting ability were 
not so satisfactory. The total valuation 
of this group of buildings was $322,289, 
as shown by insurance carried. The 
amount of premiums was $3,116, show- 
ing an average rate of 96%4 cents per 
$100 of insurance. 

The group of buildings in which brick 
and wood entered into the construction 
gave 12 cases which could be considered. 


cases which 
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amounted to $6,187, making the average 
rate $1.87% per $100 insured. 

The total insurance carried on the 73 
plants for which figures were available 
amounted to $4,029,339, on which the 
insurance premiums aggregated $17,158 
per annum, or an average rate of 42% 
cents. The effect of the large sprinklered 
plants in bringing down this average 
is shown in Table I. 

The third item in Table I shows 30 


plants with a total valuation less than 


one-ninth that of the 13 sprinklered 
plants, and yet they are paying prac- 
tically double the annual insurance 
premiums. In other words, they are 


paying 18 times as high a rate as are 
the better-protected foundries. Even the 
foundries housed in concrete or brick 
buildings, but not equipped with 
sprinklers, show an immense difference 
in rate over those which are sprinklered. 
With a valuation between one-ninth and 
one-tenth that of the sprinklered plants, 
they are paying almost identically the 
same insurance premiums, the rate being 
more than nine times as high as in the 
sprinklered foundries. 


Recommendations 


The committee recommended that par- 
ticular care should be exercised to keep 
all rubbish cleaned up; to see that all 
flasks before being stored are entirely 
free from smouldering particles; to see 
that all possibility of the spreading of 
a fire from one portion of the plant 





The rates varied from 98% cents to to another be done away with. In all 
$2.85 per $100. The total valuation cases where flasks are stored against the 
amounted to $356,750, upon which in- outside of the buildings or close to it, 
surance premiums aggregated $4,683, or or where wooden leantos are against 
Table II. 
Tyres oF BUILDINGS 
Brick and Brick Sprink- 
Roofing. concrete. and wood. Wood. lered. Totals 
TOP QRGOECOWEL a5.<650052s0s0n2<00eedeanaenen 15 14 23 23 75 
PR bun 0 onde caw S ee ee Sao eee ess alee ad 11 9 6 13 39 
SOOM COE RIG-CIAG 4.65:k.05is.55aciendcceeawensees 2 3 7 4 17 
PRN T CUCL ROT eer ee ee eee 2 os 2 1 5 
RRUMOTORG “COMETCEE 66 oc ics dikes se é6a wees 3 1 ae as 4 
CEES MIRDETE: 566.00.05:4 46 SRS 6 CORR aCe ens s tg ee 5 1 6 
PORE £056 4010 de SOHOSNSE CHACECEES NI RCAN NEES AN ar is es 1 1 
NE a5 58,625 ORO NES SEM AS HAGT ES SOUR A OOS oa se 2 a 2 
Roof Trusses: 
EE ELE Pee eee TEE one eee Teer Cr 20 17 34 20 91 
PEEL. adits 5sac cde Gwin see s's Sdmaeelan annenee 9 5 ar 16 30 
Leantos: 
WEOOO.. biti cs Ch SCAN cea sewulieueweaeen ese c's 12 11 27 15 65 
PERMA: .. Sinha mawanmas ak sada a gaeosastageleaiected 16 6 11 15 48 
Wooden Flasks: 
PROCEED as. Pee en caeeea ee nee eeeenseee ie 1 2 5 8 
SSDIONEIONE nS Bit a snsedbeasc dares ce ees tre 19 14 32 22 87 
NORE OF RO TICTNOMORS 6.65 6 sicic aele’s bea wis 9 3 6 5 23 
Water Supply: 
CAEY OF WHIRZO TMT 6.6.55 Si6si. 50s ce advdissencs 17 12 28 27 84 
Pah. MPEG Ui bats cicmeannd oes Sas sioseaeens 8 a 8 ee 20 
RRTIET COMED. Baht s pas saldresacscanawdeescete 2 1 1 13 7 
ae. EE. i Sa aek ssc bik bb So eee a eee Kee 1 3 3 9 16 
MUTE 2 IS eis ied w cg Kase AER OCR ES Bye oe 1 1 











an average of $1.314%4 per $100 insur- 
ance carried. 

The wooden buildings without sprinkler 
protection furnished the remaining 30 
cases. The rates varied from $1 to 
$4.28 per $100. The total valuation 
was $330,450. The insurance premiums 


the building, the windows back of and 
above these hazards should receive prop- 
er protection. If it is not feasible to 
fit metal sash’ with wired glass panes in 
metal casings, either a sheet iron screen 
should separate the hazard from the 
property, or whenever possible, the 
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wooden hazards should be removed far 


enough from the building to do away 
with danger of spreading fire. Fire 
pails, located at several convenient 


points, always should be full of water 
and never should be used for any other 
purpose and the use of portable chem- 
ical extinguishers was heartily approved. 

In all cases where it is not financially 
possible to install automatic sprinklers 
and automatic alarms, even with the in- 
surance saving which follows this in- 
stallation, standpipes with hose connect- 
ed should be located at points 
they will be readily accessible, even 
with a fire raging in the building. Valves 
for these pipes should be located so that 
they can be operated from the outside 
of the building or from a_ protected 
location inside. It is frequently feasible 
to fit a small valve room totally in- 
combustible in itself and in its contents, 
which can be entered from the outside 
of the building, and which should con- 
tain, in a frost-proof compartment, the 
necessary valves, hose, etc, to fight a 
heavy fire. Where feasible, it was sug- 
gested that a pump taking suction from 
a river, pond or tank is a good source 
for standpipes. Where sprinklers are 
used on the dry-pipe system, these con- 


where 


nections can be made in the dry-pipe 
valve room, but it is very important 
that this room, whether used for the 


sprinkler system or for the hose system, 
should be all 
conditions. 


accessible under any and 

Most small foundries have city water 
for a drinking supply. This can be 
converted inexpensively into a fire-fight- 
ing auxiliary by merely making a few 
small hose connections for 1l-inch pipe, 
to which is attached 50 to 200 
feet of hose with a nozzle connected. 
This hose should be coiled on a swing- 
ing rack. A 


from 


serious fire thus 


may 
often be held in check until the fire 
department arrives, while small blazes 
can be entirely extinguished. 
Conclusions 
The conclusions submitted in the re- 


port follow: 


“The committee feels that if this study 
should have the result of inducing any 
of the members of the association to 
improve the conditions in their plants, 
either by reducing the fire hazard or by 
providing secure means for taking care 
of a fire when once it starts, its labors 
will be amply repaid. The mere ques- 
tion of insurance savings due to im- 
proved conditions from the fire stand- 
point is quite subsidiary. The fact that 
a single crippling fire might mean loss 
of business for months, carrying with 
it the possible loss of established trade, 
and seriously hampering other depart- 
ments of a large 


establishment, must 
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always far overshadow any question of 
insurance premiums as such. The fact, 
however, that both ends may be served 


at the same time and by the same 
means, makes it extremely important 
that all members should use, to as 


large an extent as practicable, all the 
means at hand for cutting down the 
risk of destructive fire and at the same 
time cutting down their insurance pay- 
ments.” 
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Table II contains a summary of the 
committee’s report. The data are grouped 
under four different headings, of which 
the first represents buildings of brick, 
or brick and concrete; the second rep- 


resents buildings in which wood and 
brick both were used; the third rep- 
resents wooden buildings, and the 


fourth, buildings protected by automatic 
sprinklers and includes all three forms 
of construction. 


lHlimts for the Steel Founder’ 


By Samuel 
N ACID practice the general con- 
struction of the furnace has changed 
but little in the last 10 years. In 

building the usual 25-ton furnace it 

is now customary to place three rows of 


brick on the bottom plates and 18 
inches of brick over the chill plates. 
The corners are not left square, but 


are filleted, being filled with brick so as 
to prevent a breakout at this point. 


Charging machines are used on al! 
the later furnaces of capacities ex- 
ceeding 20 tons. If space will not 


permit their use, the furnace is served 
by a charging crane. The checkers 
are built independent of the furnace; 
that is, they do not support the 
weight of the furnace.- All furnaces 
are built entirely above ground with 
top of the flues on a level with 
ground. 
Use of 
The use of 50-per cent ferro-silicon 
in place of the 11 per cent alloy is 
now general, preferably being added 
in the furnace, but quite often in the 
ladle. In the writer’s opinion, all ad- 
ditions should be made in the furnace 
as far as practicable, as the furnace 
is the proper place to make the steel 
and not the ladle. 
Fuel 
most 


the 
the 


Ferro-Silicon 


in 
atomized with air 
at pressures of 45 pounds of oil and 
30 pounds of air. The usual plan is 
to have the pressure on the oil stor- 


oil is used extensively; 


cases it is 


age tank. Steam as an atomizing 
agent is very seldom used. 
Small open-hearth furnaces, with 


capacities from 5 to 10 tons, are com- 


ing into more general use. Twelve- 
thousand-pound heats are now being 
made in small furnaces, with 140 


openings of the stopper and requiring 


one hour to pour. The life of such a 


furnace should be 500 heats without 
repairs. 
The latest development in small 


open-hearth furnaces is the Carr fur- 
nace, of about two tons capacity, with 





*Presented at the Buffalo meeting of the 


American Foundrymen’s Association. 


R. Robinson 


the entirely new principle of pouring 


directly from the furnace into the 
molds. On account of the high tem- 


perature attained, this furnace permits 
of the manufacture of castings of thin 


section and intricate design. The 
metal is very pure, as there is no 
contamination except from the flame, 


which is usually natural gas, although 
of course producer gas or oil can be 
used. 


Converters 


The accepted side-blow practice 


consists in the use of a lower per- 


centage of silicon, from 1.25 to 1.50 
per cent, with a blast pressure of 
from 2% to 3 pounds to the square 
inch. This is found to give quieter 
blows and hotter metal. 

The biggest factors in  successtul 


‘converter operation are (1) clean, hot 


from 
working, 


iron the cupola, and (2) fast 
Do not hesitate to use a 
sufficient amount of coke, and arrange 
to run so fast that it will not be nec- 
essary to shut the blast off the cupola. 

The practice is to cut the flame short 
that is, to turn the vessel down just 
before the drop of the final flame and 
then, without final addition 
iron from the cupola, to add lumps 


any of 


of wet ferro-manganese to the steel 
in the converter, and 50 per cent 
ferro-silicon in the ladle. 


The old fire brick tuyeres have been 
replaced by ordinary iron pipes which 
are rammed in position with ganister 
and are left in during the blow; when 
they burn off they are shoved further 
into the converter and a new piece of 
pipe is placed on the back end. 

The lined with 
silica brick, using 9-inch brick on the 
bottom and side arch up to the tuy- 
eres, wedge brick up to the dome and 
key brick for the dome. Ganister is 
sometimes mixed with a 
clay and is ram- 


vessel is usually 


used, being 
small amount of fire 
med around a form 

Machine not used 
under 42 


cast pig iron is 


to advantage in cupolas 
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inches inside the lining. For the 
smaller size cupolas it is better to 


use sand pig broken into four pieces 
if possible. The charge usually con- 
sists of 70 per cent pig and 30 per 
cent scrap steel, although 50 per cent 


scrap is carried regularly in some 
shops. In using 50 per cent scrap 
the metal has to be handled very 


rapidly as it has not much life in the 


ladle. 
Ferro-Silicon in the Cupola, 


Eleven per cent ferro-silicon is used 
in the cupola to bring up the silicon 
when the percentage of silicon in the 
pig is low. In fact, it is possible to 
melt and convert a charge of all scrap 
and 11 per cent ferro-silicon without 
any pig whatever. 

Lip-pouring is the usual practice 
with converter steel, although bottom- 
pouring, in a green sand molding 
shop, using match-boards and ram- 
ming all the work on the floor in 
regular rows, has many advantages. 
The usual practice is to use the same 
ladle with the original nozzle as often 
as possible, using a new stopper each 
time. As many as six blows can be 
poured through one nozzle. In some 
shops the nozzle, as well as the stop- 
per, is changed after each blow.’ 


The “Baby” Converter 


The 


converters 


most recent 
the Tropenas 


converter, and 


developments in 
1,000- 
the 


are 


pound, “baby” 


Stock, oil-fired converter. The “baby” ~ 


melting 
Its main 
installa- 


economical 
medium for a small shop. 
advantages 


converter is an 
are low cost of 
tion and small outlay for power, no 
traveling crane being required, as a 
jib crane will handle almost all of the 
work. The metal is very hot and 
fluid and is poured over the lip of 
the ladle. 

The Stock, oil-fired converter elimi- 
nates the cupola, melting the charge 
of pig and scrap in the vessel direct 
with an oil flame, and when at 
required temperature, it 


the 
the 
heat as in regular side-blow practice. 
The point in its favor is that it does 
with addition, 
there is no loss of heat in the trans- 
fer of the metal from the cupola to 
the converter. The metal can be 
blown as hot as desired and there is 
no contamination from the flame. 
The greatest improvement in mold- 


blows 


away the cupola. In 


ing has been in the direction of a 
more refractory sand for facing by 


a careful selection of good silica 
sand and pure fire clay. Drying the 
molds is watched more closely and a 
continuous record of the 


perature is kept at all 


oven tem- 
times. Re- 
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cording thermometers for core ovens 
are now in general use. 


Inspection 
All shop inspection should be in 
the hands of competent men and all 
should be checked against 
the blue print and inspected for im- 
perfections before they are passed to 
the customer’s inspector. 


castings 


For testing steel castings there 
should be some standard for guid- 
ance. For instance, why is it neces- 


sary to put test bars on small work 
such as a body center plate? Why 
would it not be more satisfactory to 


pick out at random a few castings 
and test them to destruction? And 
then, for tensile tests, take regular 


heat bars cast in the same heats as 
the castings. 

The manufacturer fears present-day 
inspection and, consequently, does not 
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PATTERN CONTAINING 800 TAPERED 
HOLES AND THE IRON USED 
FOR TAPERING 


go after business that he otherwise 
would if he had the information at 
hand that would show him just what 
conditions he had to meet. 

One customer’s will 
call for test bars on all castings over 
50 pounds in weight, and that of an- 
will require test bars on all 
castings over 500 pounds in weight. 
One will call for a minimum elastic 
37,000 pounds per square 
inch, with tensile strength from 65,- 
000 to 75,000 pounds, while another 
wants the elastic limit to be one-half 
the tensile strength. The _ specifica- 
tions for steel castings already adopt- 
ed by one society should be the stand- 
ard of both manufacturer and users 
of steel castings. 


specifications 
other 


limit of 


A United States 


patent for a bind- 


er to be used to briquet metal bor- 
ings and turnings has been issued to 
W. R. Valentine. The binder con- 
sists of soda ash, limestone and glu- 
trin. 

The production of refined copper 
in the United States in 1912 is es- 
timated at  1,560,000,000 pounds, as 


compared with 


in 1911. 


1,443,875,026 pounds 
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How Frank Got the Job 
By A. B. Saw 

It happened in one of those south- 
ern towns that boasts of two jobbing 
pattern shops. One was run by the 
Dixie Pattern & Experimental Co. 
and the other, by Frank Fox, and 
his name fitted him fine when it came 
to scheming on work. He was foxy! 

There was a number of boiler 
shops in Dixie and a large number 
of patterns was required for these 
plants. As these models were one- 
casting jobs, the foundrymen hesitat- 
ed to spend much money for them 
and, as a rule, they obtained esti- 
mates from both jobbing shops, giv- 
ing the work to the lowest bidder. 
One pattern to be made was for a 
large oval plate, 34 inch thick, which 
contained about 800 holes and was 
used as a boiler lining. This is shown 
at A, in the accompanying  illustra- 
tion. To taper all of these holes and 
to sandpaper them was quite a job 
and for this reason the Dixie Pattern 
& Experimental Co. bid $19.50, hop- 
ing to have a bare margin of profit in 
view of the fierce competition of 
the foxy Frank Fox. However, 
Frank’s bid was less than one-half 
that of the .D. P. & E. Co., and, of 
course, he got the job. 

After laying out the holes and 
boring them in the drill press to the 
smallest the taper, Frank 
machined a steel pin, as shown at B. 
This used red hot for burning 
out the taper on 10 or 12 holes, 
after which the iron was reheated. 
A piece of sheet steel underneath 
the work kept the taper pin from 
going past line and the holes 
were nicely tapered for smooth, 
hard surfaces. Sand paper and a 
coat of black shellac finished the job, 
which required only four hours. 

“Getting the jump on your com- 
petitor” is one of the business mot- 
the day and this burning 
iron can be used satisfactorily on pat- 
requiring a large number of 
small, tapered holes. The same tap- 
er pin can be used on many holes of 
this pin having been 
It cost 


size of 


was 


the 


toes of 


terns 


different size, 
tapered 3% inch to the inch. 
about 50 cents. 

Frederic B. Stevens, Detroit, manu- 
facturer of buffing compositions, platers’ 
and foundry supplies, gave a dinner to 
20 members of his sales force at the 
Wayne Hotel, on Tuesday evening, Jan. 
7. W.H. J. Cluff presided and each 
guest made a five-minute talk on the 
subject of “Co-Operation”. This topic 
was analyzed into all its possible appli- 
cations, including family, business and 
civic good. 








Electric Furnace for Making Steel Castings 


The First Roechling-Rodenhauser Furnace Installation in the 
United States Made at an Eastern Pennsylvania Foundry 


By C H Vom Baur 


OR producing steel for castings,the ating platform the controller for tilting tar tamped in with pneumatic rammers, 
IF Crucible Steel Casting Co., Lans- the furnace also is located. Electric while the roof is made of magnesite 
downe, Pa., recently placed in op- measuring instruments at all times indi- brick and lasts indefinitely. A plan view 
eration a Roechling-Rodenhauser electric cate the temperature of the furnace. of this furnace is shown in Fig. 1. The 
refining furnace. This is the first steel- The blower motor, which supplies air two legs of the iron core of the trans- 
making medium of this type installed in for cooling the furnace transformer former are shown at H, both legs being 
the United States, although 17 are in op-_ coils, consumes 4.95 kilowatts. surrounded by primary coils, 4, which 
eration in Europe. Contracts are now The first heat was made in this fur- are connected with the alternating cur- 
being filled for four additional furnaces nace Nov. 18, 1912. Since this medium rent generator. By the action of the 
of the Roechling-Rodenhauser type to be currents in the primary coils, secondary 
installed in steel plants. The furnace currents are induced in the two closed 
operated by the Crucible Steel Casting circuits formed by the bath. The pri- 
Co. has a capacity of two gross tons, mary coils are arranged so. that the 
the power being furnished by a 300- induced currents in the common part of 
kilowatt, 25-cycle, single-phase, 480-volt the two circuits, that is, between the 
generator, which is direct-driven by a legs, H, of the iron core, take the same 
two-cylinder De La Vergne oil engine. direction. 
This prime mover was installed, as it The difference between this furnace 
can be operated not only by the heavy and the ordinary induction type consists 
Mexican oils, 16 to 19 degrees Baume, in the use of extra secondary coils, B, 
but also by the less expensive water gas which surround the primary coils, A. 
tar. When operating at capacity and From these secondary coils the currents 
on single turn of 12 hours, the cost of are conducted to metallic pole plates 
the electricity does not exceed 0.7 cents covered by an_ electrically-conducting 
per kilowatt-hour, which is approxi- mixture of magnesite and tar, G, which 
mately one-half the rate quoted for cur- forms the bottom and side lining of the 
rent by the local lighting company. furnace. The currents from these sec- 
The electric refining furnace is lo- ondaries then pass from the pole plates, 
cated at a distance of 200 feet from WG 1-3tAk view ob nomen E, through the lining, G, and through 
the generator and to permit of regulat- RODENHAUSER ELECTRIC INDUC. the main hearth, D, of the furnace. The 
ing the heat within sight of and rea- TION FURNACE channels, C, merely act as conductors 
sonably near the furnace, a remote-con- for the secondary currents induced in 
trol switchboard was installed about 30 was placed in operation, a second lining the bath and have no part in the metal- 
feet in front of and slightly higher has been required, which was baked lurgical operations. 
than the spout. By merely pressing a more carefully than the first, this opera- D 
button, the furnace temperature may be tion having consumed about 24 hours. C 
regulated as desired and on the oper- The bottom consists of 












































In the main hearth, 
, are the currents from the channels, 

, and also from the extra secondaries, 
magnesite and 8B. If it is assumed that each of the 
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FIG. 2—TOP VIEW OF TWO-TON FURNACE INSTALLED 


FIG. 3—POURING SIDE OF TWO-TON, ELECTRIC INDUC- 
BY CRUCIBLE STEEL CASTING CO. 


TION FURNACE 
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channels furnishes one-fourth of the cur- 
rent passing through the main hearth, 
D, and that, consequently, half of the 
current is received from the 
ondaries, and that the resistance of the 


extra 


sec- 
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even in large furnaces without the use 
of such low frequencies as was neces- 
with the original 
furnaces. 


sary single ring in- 
duction 


The amount of extra power that can 

















FIG. 


4—FRONT VIEW OF 1WO-TON 


ELECTRIC REFINING FURNACE, 


SHOWING TILTING MECHANISM 
main hearth is one-half of that in each be delivered to the furnace by the 
of the channels, C, then the current in extra coils, of course, is limited, be- 
the main hearth, after adding the extra cause increased power means increased 


secondaries, which is double that direct- 
ly induced, will be four times that gen- 
erated by the induced current alone. 


Energy Transformed into Heat 


The ratio between the double energy 
transformed into heat in the main hearth 
and after the in- 
troduction of the extra secondaries, then 
The effect 
of this is a considerable increase in the 
If the current from the 
secondary did not increase the self-in- 


channels, and before 


will be in the ratio of 2:5. 


power factor. 


duction and the power factor of the 
furnace when operating only with the 
currents directly induced in the bath 
were, for example, 0.50, the introduc- 


tion of the extra secondaries would re- 
sult in an of the 
to 0.75. Another advantage 
this that 


ding 


increase power factor 
derived from 
the 
the primary 
only the ef- 


arrangement is 
leakage field surrot 
coils, which formerly 
fect of 
and 


magnetic 


had 
checking the 
the | 
inducing 
The 


be ma 


primary current 


factor, is 

the 
result is that 
] 


le larger in 


decreasing 
utilized for 
extra secondaries. 
the main hearth 
cross-section 


wer 
irrents in 


can 


and notwithstanding this 


a good power factor can obtained 


current and consequently increased cur- 
rent density in that part of the lining 
that conducts the current.to the steel. 
This density must not be in- 
creased too greatly, as the heat evolved 


current 
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the current passes. For this reason a 
combination of induced current and cur- 
rents taken from the extra coils must 
be used. The furnace, when first heat- 
ed, allows the pole plate circuit to feed 
about 10 per cent of the total energy 
into the furnace and later this is in- 


creased to 26 per cent. 


Cold Metal Charged 


At the 
charged 
nace 


cold metal is 
into the electric refining fur- 
at Lansdowne, Pa., where it is 
melted and converted into steel. Ample 
space has been provided, however, for 
the installation of a preliminary melting 
furnace, which will be added when the 
capacity of the electric furnace, with 
cold charging on single turn, has been 
reached. This furnace has a capacity 
of 1,200 tons annually when charged 
with cold metal and 2,850 tons when 
charged with hot metal. This output 
is based on operations of- single turns 
of 12 hours. When the furnace was 
placed in operation, open-hearth melters 
were employed, who made steel success- 


present time, 


fully from the start in view of the 
fact that their attention was not dis- 
tracted by maintaining the necessary 


temperature, spot-heating of the furnace, 
frozen corners, etc. 


Power Consumption 


The power consumption of the fourth 
heat is graphically illustrated in Fig. 5. 
The crosses on the lower horizontal line 
indicate the scrap ‘additions, consisting 
in each case of approximately 100 
pounds. The average power required 
was 240 kilowatts throughout the entire 
heat in place of 280 or 300, as it was 
advisable not to operate the engine at 
its capacity at that time. About 1% 
tons of steel were melted and poured 


when the current passes through the in 4 hours and 50 minutes at a con- 
lining increases as the square of the sumption of &44 kilowatt-hours per ton. 
t 
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FIG, 5—CURVE SHOWING 


POWER CONSUMPTION 


DURING FOURTH HEAT OF 


FURNACE 


‘urrent and too high a density, there- 
fore, would résult in the destruction of 


that part of the bottom through which 


the 
and the 


Forty pounds of ore were charged, as 
carbon was found to be too high 
final additions consisted of 18 
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pounds of ferro-manganese, 18 pounds 
of ferro-silicon and 7 ounces of alumi- 
num. A lime slag covered the bath 
throughout the heat. As shown in Fig. 
5, the heat was started at 10:23 a. m. 
and the steel was tapped at 3:13 p. m. 
When the furnace was charged, it con- 
tained 1,400 pounds of hot metal and 
the charge consisted of 3,050 pounds of 
risers and 40 pounds of ore. The metal 
in the furnace aggregated 4,450 pounds 
and approximately 3,000 pounds of steel 
were tapped. The total power consump- 
tion 1,166 kilowatt-hours. The 
chemical composition of the steel fol- 
lows: Carbon, 0.30 per cent; phosphorus, 
0.03 per cent; sulphur, 0.03 per 
silicon, 0.30 per cent, and 
0.49 per cent. 


was 


cent; 
manganese, 


Temperature of Metal 


When the metal was tapped, it 
sufficiently hot to cut a 1%-inch steel 
rod in 15 seconds. When pouring, some 
of the metal was transferred from the 
ladle to crucibles and then to the molds. 
The metal was quiet and the castings 
were without blow-holes. Sixty per cent 
of the heat consisted of good castings, 
which were comparatively small, 
were absolutely no wasters. 


was 


and 
there 


Melting Scrap 


An interesting feature of the electric 
induction furnace, when melting scrap, 
is that the time required for a heat is 
reduced as the electric energy at the 
furnace terminals is increased, that is, 
the reduced melting time increases the 
attainable efficiency of the furnace. Dur- 
ing a test of a 1%-ton Kjellin furnace, 
a mixture of pig iron and scrap was 
melted with a power consumption of 
966 kilowatt-hours per ton, the melting 
period having required six hours. 
Throughout this period, the current at 
the terminals was 166 kilowatts, whereas 
800 kilowatt-hours only were consumed 
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cent for the six-hour melting period and 
60 


Fig. 6 graphically shows how increased 


per cent for the four-hour melt. 


efficiency is obtained with decreased melt- 


ously quoted, this operation can be indi- 


cated as follows: 


241 kilowatts x 


483 hours 
1.38 tons = 








844 kilowatt-hours per ton 

















FIG. 7--SIDE VIEW OF 


TWO-TON, 


ELECTRIC REFINING INDUCTION 


FURNACE 


ing time. 
following 


The test cited also proves the 
formula: 
Kilowatts at furnace 


hours 
Tons melted = 





Kilowatt-hours per ton. 
the furnace should be 
uniform rate. In the 
heat under discussion, utilizing a 2-ton 
furnace, a of 1.38 con- 


sisting of scrap, was melted and refined 


The power 
continued 


at 
at a 


mixture tons, 
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FIG. 6—-CURVE SHOWING INCREASED EFFICIENCY OF ELECTRIC FURNACE 


WITH 


during a four-hour melting period with 
200 kilowatts at the furnace terminals. 
This gives a total efficiency of 50 per 


DECREASED MELTING 


TIME 


with a power consumption of 844 kilo- 
watt-hours ton, 4 hours and 50 
Reduced to the formula previ- 


per in 


minutes. 


The operation of the 2-ton furnace, 
produce 1.5 tons in 3% 
hours with 300 kilowatts at the furnace 


terminals, can be 


designed to 


designated as follows: 


300 3.75 
1.5 tons an 





750 

When the preliminary melting furnace 
is installed, the output will be increased 
considerably, as 275 kilowatt-hours per 
ton will and to 
degasify ordinary mixtures of pig iron 
and scrap. The output then will be in- 
creased to 10 tons 12 The 
cost of power and bottom repairs per 
ton of steel will be decreased. 

The cost of making steel in the fur- 


be sufficient to refine 


in hours. 





nace operated by the Crucible Steel 
Casting Co. follows: 
Raw material (scrap)......... $14.50 
Oxidation loss about 2 per cent 29 
$14.79 $14.79 
Current, 844 kilowatt-hours at 
me ORE tc nsaetman cannes $5.91 
| ae PRS Ae ape 76 
OCC COPEL ee -05 
RN catcddaawen ee enadaes 1.50 
Tools, repairs and bottom..... .76 
Cooling air for transformer 12 
CemvenO = GOR .nc56csctaaa $9.10 $9.1 
Interest, 5 per cent; deprecia 
tion, 10 per cent per ton.... 1.50 
Cost of one gross ton electric 
steel ready to pour.......... $25.39 
When large amounts of scrap are 


added per charge thereby reducing the 
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radiating losses due to the opening of 
the charging doors, and when the fur- 
nace is operating on 280 to 300 kilo- 
watts instead of 250, the time for melt- 
ing and deoxidizing will be reduced to 
about 750 kilowatt-hours per ton, which 
approximates European practice for sim- 
ilar work in this size and type of fur- 
nace, exclusive of the heat required for 
baking in the bottom and heating at 
night, when operating single turn. It 
required approximately 125 to 130 kilo- 
watts to maintain the full charge con- 
tinuously .at temperature. According to 
various calculations and_ tests, the 
amount of theoretical electrical energy 
necessary for melting a 1l-gross ton mix- 
ture, consisting of two-thirds scrap and 
one-third pig iron, is 489 kilowatt-hours. 
This also has been estimated at 430 kilo- 
watt-hours for mild steel when tapping 
at 1,650 degrees Cent. The total elec- 
trical and thermal efficiency, based on 
the observed radiating losses with this 
furnace is 


130 x 100 


300 


The efficiency of 56.6 per cent fairly 
represents the conditions of the fourth 
heat in this furnace. The metal was 
sufficiently hot to melt a 1%-inch rod in 
15 seconds, indicating approximately a 
temperature somewhat slightly above 
1,650 degrees Cent. If 430 kilowatt- 
hours per ton for melting is taken as 
the correct figure, 50 kilowatt-hours 
should be added for the additional su- 
perheating, estimated between 100 and 
125 degrees Cent. As it requires about 
40 kilowatt-hours to raise the temper- 


= 56.6 per cent 


ature 150 degrees Cent., therefore 


480 


—— = approximately 56 per cent 


Oxidizing the Charges 


The electric furnace charges can be 
oxidized by the addition of ferro-man- 
ganese, ferro-silicon and similar alloys. 
If a low manganese steel is required, 
the mixture should be deoxidized with 
ferro-silicon and immediately after pour- 
the charge into the furnace, the 
first addition of ferro-silicon should be 
made and the bath should be covered 
with an easily fusible slag to exclude 
the air. The kind of slag depends upon 
the lining. If the hearth is 
basic, a neutral or basic re- 
quired, and with a neutral or acid hearth 
the slag should be of greater 
A suitable mixture of lime sand, 
containing fluorspar, may be used to 
form a slag. It is only necessary to 
have sufficient slag to cover the bath. 
Furnaces of large capacity, which op- 
erate with a deep bath, require a lower 
percentage of slag per ton than those 
of smaller capacity, which 


ing 


furnace 


slag is 


acidity. 
and 


expose a 


,bon is 
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greater surface per ton. The first addi- 
tion of ferro-silicon is made before the 
bath is covered with slag to prevent 
this alloy from being enclosed in the 
slag. At first the slag turns black, due 
to the absorption of oxide of iron from 
the bath. To completely deoxidize the 
bath, therefore, it is necessary that the 
bath contain no oxides and that it should 
be white in color. To effect the com- 
plete deoxidization, a suitable reducing 
agent should be sprinkled on the slag 
when it has a dark color and a neutral 
or reducing temperature should be main- 
tained in the furnace. Ferro-silicon, re- 
duced to pea size, is used as the reduc- 
ing agent, which is added from time to 
time, in small amounts. If the slag 
continues to be white, the melter makes 
tests to ascertain the condition of the 
steel, and if it does not pour quietly, 
additions of ferro-silicon are continued 
until the tests give the desired results. 
Alloys, such as_ nickel, manganese, 
chromium, etc., then are added. No 
preheating is necessary, as it is impos- 
sible for carbides to remain undissolved 
in the metal, due to the movement of 
the metal bath in the furnace. 


If the steel is to be made of average 
manganese content, ferro-silicon is added 
to the bath, after which it is covered 
with slag. The final deoxidation can 
then be effected with ferro-manganese 
or spiegeleisen. The slag will then be- 
come dark in color, due to the reaction 
of the manganese with the oxide of 
iron forming MnO, which enters the 
slag. 


High Carbon Steel 


If the steel is to contain a higher 
percentage of carbon than the metal 
charged, the necessary amount of car- 
bon is added to the bath after the first 
addition of ferro-silicon has been made 
and. before the slag has been formed. 
A small excess of carbon is added, de- 
pending upon the size and physical con- 
dition of the carbonizing material, ow- 
ing to the fact that a part of it is 
burned when it is charged into the fur- 
nace. At this’ time it is advisable to 
make a quick color carbon determina- 
tion to see whether the metal contains 
the proper percentage of this element. 
Then follows the slag formation and the 
further process is similar to that pursued 
in the production of low manganese 
steel. At the beginning of the deoxida- 
tion period, it is advisable to make an 
addition of ferro-silicon, even when 
melting high carbon material. If car- 
added to the bath before the 
ferro-silicon, a violent action of the 
metal results and considerable loss of 
carbon cannot be avoided. For this rea- 
son, it is advisable to add only a part 
of the carbon before the ferro-silicon 
and after deoxidation, the remainder can 
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be added to obtain the desired carbon 
content. 

When tapping the steel, the slag also 
is poured into the casting ladle to pro- 
tect the metal from the air and also to 
prevent the slag from adhering to the 
hearth of the furnace, thereby attacking 
the lining. Owing to the complete de- 
oxidation of electric steel, the addition 
of aluminum to the metal during the 
pouring period is unnecessary. If an 
addition of ferro-manganese for deox- 
idation already has been made in the 
converter, open-hearth, etc. an _ easily 
fusible basic slag alone has to be made 
and kept free from oxide after pouring 
the charge into the electric furnace. This 
is effected by the addition of ferro- 
silicon, as previously stated, it being as- 
sumed that the steel poured into the 
furnace already contains the necessary 
percentage of silicon. However, if this 
is not the case and before the forma- 
tion of the slag, a corresponding addi- 
tion of ferro-silicon should be made. 
This process also effects a reduction in 
the sulphur content of the charge. 

In the accompanying illustrations, Fig. 
2 is a top view of the Roechling-Roden- 
hauser furnace at the plant of the 
Crucible Steel Casting Co., Lansdowne, 
Pa. This view was made while the bot- 
tom was being ‘baked and the escaping 
vapors are from the tar in the bottom 
mixture. Fig. 3 is another view of this 
furnace taken from the remote control 
switchboard. The furnace is in a pit 
and is covered partly by a removable 
platform. Fig. 4 is another view of 
the furnace as erected, showing the tilt- 
ing mechanism, and Fig. 5 is a side 
view. 

This furnace was installed by the 
American Electric Furnace Co. New 
York City, having been built by the 
Wellman-Seaver-Morgan Co., Cleveland, 
while the electric equipment was fur- 
nished by the General Electric Co., 
Schenectady, N. Y. 


The spring meeting of the Amer- 


ican Society of Mechanical Engin- 
eers will be held at Baltimore, May 
20 to 23. One of the excursions out- 
lined is a trip to Annapolis, which will 
be made by boat, and the visitors will 
have an opportunity to inspect the 


‘grounds and buildings on which $15,- 


600,000 recently have been expended. 
An excursion also will be made to the 
hydro-electric plant at McCalls ferry, 
on the Susquehanna river, and the 
various points of interest in Balti- 
more will be visited, including the 
new sewerage disposal plant recently 
installed at an expense of $20,000,000. 
The party of mechanical engineers 
which will attend the meeting at 
Leipzig, Germany, will sail from New 
York on June 10, on the Hamburg- 
American liner Victoria-Luise, 








Equipment and Management of Nickel Baths-Illl 


N IMPORTANT point to con- 
A sider in the operation of nickel 

baths, is the conductivity of the 
solution. A bath may be of suitable 
metallic content and otherwise per- 
fectly balanced, yet it will conduct 
poorly. This condition may be only 
temporary, owing to freshness of the 
bath, or the solution may be deposit- 
ing metal independent of the anode. 
This will effect a depleted condition 
if worked hard for even a_ short 
period. If the bath is properly elec- 
trolyzed before working regularly, 
the conductivity usually becomes nor- 
mal without the addition of any spe- 
cial substances to produce a rapid de- 
posit. 


Use of Conducting Salt 


There are circumstances, however, 
which necessitate the use of a good 
conducting salt to obtain proper re- 
sults and the choice of this chemical 
is of considerable importance to the 
plater and manufacturer. The best 
substance to add to a nickel solution 
for this purpose is -quite generally 
conceded to be muriate of 
or what is commonly known as sal 
ammoniac or ammonium chloride, 
and it is used by many of the most 
experienced men in the business at 
the present time. To obtain the best 
results from its use, boracic acid 
should be added to the solution with 
the sal ammoniac. Nevertheless, there 
are many platers who use either in- 
dependent of the other, for their re- 
spective purposes and obtain splendid 
results. The sal ammoniac should be 
dissolved in hot water and should be 
added to the nickel solution in the 
proportion of about 2 to 3 ounces, by 
weight of sal ammoniac to each gal- 
lon of nickel solution. It increases 
the conductivity of the solution and 
has a tendency to whiten the deposit. 
The chlorine given off at the anode 


ammonia, 


By Seymour W Rowsbar 


has the effect of softening the anode 
surface, thus causing a more rapid dis- 
integration of the anode and assisting 
greatly in the maintenance of a nor- 
mal condition of the solution as to its 
chemical balance. 


Sal Ammoniac in Nickel Bath 


A nickel bath including  sal-am- 
moniac in its composition will not 
require the addition of nickel salts 


as frequently as one operated with- 
out the chemical, because the anodes 


will feed the solution more freely 
and thus an important item of ex- 
pense is considerably reduced. Sal 


ammoniac in the nickel solution pro- 
duces no detrimental effect upon the 
article being plated nor upon the 
nickel deposit, neither will the coating 
obtained be more liable to prove 
faulty than one obtained from a bath 
free of the Sodium chlo- 
ride or common salt is often used as 
a conducting salt, but its electrical 
conductivity is considerably lower 
than sal ammoniac and its presence 
in a nickel solution has a tendency to 
create a turbid condition, which is 
undesirable. While somewhat less ex- 
pensive, it has fewer advantages than 
sal ammoniac. If too great an amount 
is added to the bath, the deposition 
will be so rapid that the deposit will 
be porous and quite gray instead of 
white, greatly reduced cur- 
rent is employed and even then the 
deposit the snap of one ob- 
tained bath containing sal 
ammoniac, 


substance. 


unless a 


lacks 
from a 


Thousands of gallons of nickel solu- 
tion are being operated today entirely 
free of either sal ammoniac, common 


salt or other chlorides, because the 
platers in charge believe the pres- 
ence of the chlorine set free, has a 


tendency to affect the product of the 
bath detrimentally, or rather causes 


the iron or steel to corrode under the 
coatings and thus cause inferior work. 
This might be possible with a thin 
deposit, as moisture really is the 
cause Of corrosive action set up by 
the possible presence of chlorine, but 
with a deposit of reasonable thick- 
ness, the addition of either of the con- 
ducting salts mentioned, in small 
quantities, can do no harm and they 
are being employed by 75 per cent 
of the electro-platers in America. 
Some operators use both common 
salt and sal ammoniac in the same 
bath, but this is useless, When using 
common salt in the nickel bath, it is well 
to remember that the specific gravity 
of a saturated solution of this salt is 
1.205 and it will dissolve nearly as 
freely in cold as in hot water, being 
soluble in about three parts cold 
water. 

Theoretically, it may be shown that 
the addition of the various chemicals 
containing chlorine to a nickel sul- 
phate solution used for depositing 
on iron and steel direct is the cause 
of blistering, non-adherent deposits 
and imperfect protection, but in prac- 
tice the plater who really deposits a 
coating sufficiently thick to afford pro- 
tection, experiences no trouble from 
the judicious use of the usual chlor- 
ides. 


Use of Sulphate of Ammonium 


Sulphate of ammonium is now used 


by comparatively few platers as a 
conducting salt in nickel solutions. 
Aqua ammonia, 26 per cent, is still 


used to some extent, although every 
plater writing upon the subject con- 


demns the _ practice It offers no 
other advantage in the bath than a 
simple conductor of electricity and 


without a knowl- 
evil effects, is liable to 
produce certain difficulties which are 


in the hands of ons 
edge of its 
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aggravating to 
plater. 

The plater having limited experi- 
ence in nickel-plating should not in- 
fer from this article 
salts that their use is always nec- 
The exercise of care and 
attention coupled with common sense 
in the manipulation of 


both employer and 


on .conducting 


essary. 


the current, 
will usually maintain conditions which 
are frequently only maintained by the 
use of chemicals. Conditions vary 
so greatly and the requirements of 
the trade differ to such an 
that no set 


extent, 
can be formulated 
Close observance 
of chemical changes and a daily in- 
spection of the deposits obtained, to- 
gether with action 


rule 


for his guidance. 


when indications 
give warning that something is wrong 
or unusual, will prove an asset of 
great value to the novice. 


Use 


of Boractc Acid 


Boracic used in 
over 30 


use was 


acid has’ been 
nickel-plating for 
and at time its 
limited by patents, but now it forms 
a component part of the standard 
nickel-plating solution. While many 
lines of work may be equally well 
plated in a bath free from it, there 


solutions 


years one 


are other goods which may be more 
economically handled by _ resorting 
Pins, buckles and 
pieces are daily plated 
in great quantities in still baths con- 
taining The average 
mechanical plating machine equipped 
with anodes, etc., costs from $150 to 
$300 and many small concerns can- 
not afford to install them, but a few 
worth of acid 
produce results will 
equal the product of the 
but at greater cost for labor. 
Boracic acid in the nickel bath will 
result in an 


to its use. similar 


small being 


boracic acid. 


cents’ boracic will 


which nearly 


machine, 


increased whiteness of 
and 
on stove castings particularly it proves 
of value to the The 
posit is also softer and more malle- 
able and colors easily on the buffing 
wheel. It is very and will 
resist extraordinary usage in 


deposit, often resembling silver, 


solution. de- 


adherent 
rough 

the way of sharp bends or indenta- 

tions. 
Nickel 


pitted work may be 


solutions which’ produce 
made to deposit 
boracic acid 
the metallic 

A depleted 


require 


perfectly by the use of 
and sal 

content is 
bath 


ammoniac, if 
about correct. 


would naturally metal. 
Pitting or pin holes is a malady af- 
fecting the both 
the novice and the experienced plater. 
A casual examination of some of the 
work turned out of 
is known _ that men 


have charge of the plating, will suffice 


nickel solutions of 


where it 
well-informed 


shops 
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to substantiate this assertion. The 
writer could devote an entire article 
to his experiences with pitting solu- 
tions and many would cause _ the 
average plater to smile. The plater 
is often blamed for pin holes when 
the metal being covered is defective 
or porous. First ascertain 
this is the case or not. 


whether 
A microscope 
should be used to study the surface 
and if convinced that the solution is 
not at fault, the plater will do well 
to then take special notice of the cur- 
rent strength being used. 
rent is 


If the cur- 


correct, test the solution for 


and 
gO wrong. 


metallic strength here is where 


many men A simple hy- 
drometer test does not always serve 
the purpose. 

If the saturated with 
ammonia salts and contains but little 
metal, the specific gravity, as deter- 
mined by the hydrometer, will be of 
no value and the plater may unknow- 
ingly make additions which not only 
impede his progress, but make mat- 
ters worse. If the color of the de- 
posit is white, clear and forms rapid- 
ly, then in 95 cases out of every 100 
the metallic content is 


solution is 


not beyond 
immediate remedy as regards pitting. 


Treating the Solution to Avoid Pitting 


If dust upon the surface is not the 
cause and the solution is quite clean, 
the pitting will cease gradually after 
treating the solution in the following 
manner: the density to at 

and dissolve 
ammoniac 


Reduce 


least 5 degrees two 


and four 
ounces of boracic acid for each gallon 
of solution. Dissolve and add the 
substance then stir well 
the Operate the solu- 
tion on ordinary load, but with slight- 
ly reduced current 


ounces of. sal 


separately, 
into solution. 
few days, 
after which the usual current strength 
may be employed. If 
continues after 
solution 


for a 
the pitting 
and 
acid reaction, 
with carbonate of nickel 
and operate as before for one week. 
If the case is so obstinate as to still 
require treatment, make a_ second 
addition of acid. This time 
should be from 1 to 1% 
gallon. When once free 
from the pitting, the solution should 
trouble the plater again, if 
kept strong in metal and replenished 
about 


week’s 
shows an 


one use 
the 


neutralize 


boracic 
the amount 
ounces per 
never 
with ounces of 
12 months. 


two boracic 
acid once in 

Many cases of apparent nickel pit- 
ting can be traced to the hot cyanide 
copper deposits with which iron and 
steel are often coated before nickel- 
ing. Minute gas bubbles form on the 
surface and ordinary rinsing in cold 
will not 


water remove them, especi- 
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ally if the copper solution contains 
much soda and is rich in cyanide. 
These bubbles adhere tenaciously and 
the nickel deposit is defective be- 
cause of them.»\A cyanide dip used 
after coppering ‘will prove very effec- 
tive in such cases and is an excel- 
lent preventive to use at all times 
after the. removal of the work from 
the hot copper solution. 

When pitted nickel deposits be- 
come serious, it behooves the plater 
to study well the local conditions and 
act cautiously. Such difficulties usu- 
ally manifest themselves. gradually, 
and if treated before too deep-seated, 
are generally easily and quickly re- 
moved. Many platers err in doctor- 
the nickel solution before first 
taking observations from an electrical 
standpoint, as invariably the current 
has an important bearing upon the 
case and should receive first consider- 
ation. If red litmus paper is turned 
blue by the solution, it indicates the 
presence of free alkali and an alkaline 
reaction in the ordinary double sul- 
phate nickel solution is frequently 
caused by careless rinsing of work 
and the use of too much double salts. 
Sometimes such a condition may be 
noted together with a yellowish tinge 
to the deposit, indicating considerable 
iron. The solution should be thor- 
oughly filtered and the alkali neutral- 
ized, after which single salts should 
be used to replenish the bath. 


ing 


Testing the Solution 


It is often advisable to use red 
Congo paper, as well as litmus, when 
testing nickel solutions containing 
boracic acid, as the litmus does not 
indicate acidity due to the weaker 
acid. Free sulphuric acid turns Con- 
go paper blue. If the metallic content 
of the bath becomes too low, the for- 
mation of free acid takes place and 
free acid is determined by the solu- 
tion turning blue litmus paper red. 
The deposit is usually hard, quite 
brittle and liable to peel easily. The 
acidity is best neutralized by adding 
carbonate of nickel in small quanti- 
ties until the acid is taken up and 
this addition is preferably made on 
Saturday, after the last batch of work 
is out, thus allowing the carbon di- 
oxide to pass off as a gas before the 
bath is required again. This procedure 
introduces no inert salts into the 
solution, 


An alloy for lining journal bear- 
ings is the subject of a United States 
patent issued to J. J. Davoren. The 
alloy copper, 50 parts; 
lead, 50 parts; phosphorus, 0.06 part, 
and arsenic, 0.5 part. 


consists of 























Discussed by Practical Men 


Brass Solution Deficient in Metal 


My brass solution, which is an old 
one, has gone wrong and will not de- 
posit properly. Various additions have 
been made to it, but still the deposit 
comes out a dirty gray. The solution 
stands 18 degrees and is used 
with 4% volts. What should be 
with it? 

The solution requires reducing, as it 
is too concentrated and 


warm 


done 


deficient in 


metal. Remove some of the solution 
and add water to bring the specific 
density to 10 degrees and then add cop- 
per plentifully and after electrolyzing, 
bring up the color with zinc-dissolved 
potassium cyanide. Keep enough free 


cyanide in the bath to prevent various 
colors forming on the work and assist 
in keeping the anodes clean. The solu- 
tion removed may be kept and replen- 
ished and can be used to add to the 
plating solution, from time to time, or it 
may be used in a hot cyanide bath, if 
only small quantities are added at a time. 
Keep the metallic strength of the bath 
strong, but do not allow the density to 
exceed 10 degrees, as nothing is gained 
by so doing difficulties more 
liable to Keep the anodes clean 
even if you are obliged to brush them. 


and are 


arise. 


Nickel-Plating Cutlery 

Is it necessary to strike steel work in 
a Special solution before delivering it to 
the regular plating bath when 
edged goods? Is the operation usually 
performed on commercial plating? We 
nickel-plate a having a 
culling 


plating 


line of goods 


edge and having experienced 
some dificulty in plating the work in a 
condition to remain adherent under fric- 
tion, We would be pleased to receive any 
suggestions which would assist us. 
When _nickelplating 
or any edged 


shears, knives 
piece, it is customary 
to cover the work quickly in the reg- 
ular plating bath and then to reduce 
the volume of 


the current entering 
the bath. The articles may be sus- 
pended so that the thin edges re- 


ceive only a light deposit, while the 
other portions are given the amount 
required to produce a durable finish. 


Shears may be assembled and _ sus- 
pended open with the joints up and 
then closed after receiving a _ very 


mcderate coating Knives may be 
suspended on holders or in double 
rows between the anodes, so that the 
edges face each other and are re- 
moved from the anodes as far as 
possible. Some skate manufacturers 


are striking the blades in a separate 


solution, but are no more successful 
than others who do not. The idea, 
however, is a good one and can do 


no harm, while in many cases it must 
result beneficially, as the steel is al- 
most instantly and is 
the 


remain in 


coated not 
solution. 
the 
long enough to al- 


portic ms to 


stained 
The 
striking 
the become 
dark or tinged with gray, as such de- 


or tarnished by 


work must not 
solution 
low lower 
posits are equally as uncertain as one 
formed slowly over the steel surface. 
A rather soft deposit is desirable on 
which will color 


edged tools, and one 


easily without loss of unnecessary metal. 


Spotting-Out Caused by Blisters 


After finishing some clock cases made 
from sheet steel and plated for brush 
brass, we noticed that in a few days the 
entire surface was more or less covered 
with minute spots. On some portions a 
perfect mass of spots were present while 
the center of the outer surface was not 
so bad. The lacquer seemed discolored 
at these spots. Our platers informed us 
the sample was what is called spotting- 
out from porous metal, but after remov- 
ing the lacquer and brass plate, we ex- 
amined the steel with a strong glass and 
could detect no imperfections of such 
What would be the probable 
cause of such Spots as we describe? 

The trouble evidently is what we term 
spotting-out, blisters. The 
metal frame may present a perfect sur- 
face and yet a blistered electro-deposit 
would produce the effect you describe. 


a nature. 


caused by 


If you copper the frames before brass- 
ing, do not employ too much free cyan- 
ide in the solution. A surplus 
is liable to cause small blisters or spots 
by exciting a 


copper 


strong flow of hydrogen 


gas bubbles and as an extra precaution, 
pass a tampico brush, wet with cyanide, 
over the coppered surface and use extra 
care in cleaning the frames in order to 
remove every trace of grease. Avoid 
using bi-sulphite of soda in the brass 
bath, as this chemical used with a strong 


current will produce blisters. The cur- 
rent on either bath should be a trifle 
weak in order to lessen the danger of 
imperfect work. The discoloration of 


the lacquer is caused by the microscopic 
quantity of alkaline fluid, 
the blisters. 


liberated by 


Removing ‘Rust From Steel Before 


Plating 
I am having trouble with steel T 
hinges used for refrigerators. When re- 
ceived, they are very rusty and are 


merely pickled to remove the rust, after 
which they are tumbled and brass-plated. 
I find it difficult to the rust 
readily and when plated, the hinges have 
streaks from the pin, which necessitates 
the removal of the deposit and refinish- 
ing. The second deposit ts often as bad 
as the first. 

You will find that allowing the rusty 
hinges to soak for 30 minutes or one 
hour in a very strong, hot caustic potash 
solution, will the particles of 
iron oxide and reduce the time required 
for pickling, as a the 
will be in condition for electro- 
plating, as the acid will not attack it to 
the same extent as a pickle of longer 
duration. 


dissolve 


soften 
result, surface 
better 


If you are using a sulphuric 
acid pickle, try one composed of muri- 
atic acid, one gallon to every two gal- 
lons of water employed. Use the pickle 
cold. If these proportions are found to 
be too strong, reduce the quantity of 
acid to two quarts for each two gallons 
of water. Unless the work is extremely 
rusty, we are of the opinion you could 
dispense with the tumbling operation and 


merely scour with pumice and water 
after rinsing in a strong sal-soda solu- 
tion when the pickling treatment is com- 


pleted. 
solution. 


Then place direct in the plating 

The cause of the streaks from 
the pin slides is dirt or foreign matter 
which has _ not removed in the 
preparations for plating. By the fore- 
going method, the portion of the hinge 
which secretes the dirt or foreign matter 
would be acted upon to the same extent 
as other parts and the source of the 
streaks would be entirely or partially 
removed and the trouble would probably 
cease. In case it did not, use a stiff 
brush in scouring and pay especial at- 
tention to cleaning the joint of the hinge. 
Also hang the hinge with pin upright 
while plating. 


been 




















How | Effected Economies by the 
Installation of Molding Machines 


O tool measures up to the molding machine as a labor-saving device in foundry 
operations. Wherever installed and intelligently applied, the molding machine 
increases the output and reduces the cost of making molds. When the romance 

of the foundry industry is written, the molding machine will be the principal character. 





If you are successfully operating molding machines in your shop, undoubtedly you 
have made comparisons of costs and output with your former hand-molding methods. 
The results may have surprised you—and they will surprise others who contemplate the 
adoption of machine-molding practice. 


For the best article on the subject, ““How I Effected Economies by the Installation 
of Molding Machines’, to be submitted to THE FOUNDRY before May 1, 1913, will be 
awarded one course in foundry practice in 


McLain’s System, Valued at $75.00 


In addition to this course, THE FOUNDRY will pay regular space rates for this article 
as well as all other manuscript submitted and accepted. The article, for which this course 
is totbe awarded, will be published in the June, 1913, issue of THE FOUNDRY, and other 
articles accepted will appear at future dates. 


When preparing articles for this contest, the following suggestions should be considered: 


Intricacy of the pattern mounted for machine work. Photographs of the pattern 
mounted for hand-molding and also for machine-molding, should accompany the 
article. Drawings of the pattern, as mounted for hand and machine practice, will 
be acceptable. 

Increase of output over hand-molding method. 

Reduction of cost in making molds, taking into consideration initial cost of 
investment, repair, maintenance, etc. 

Uniformity of the castings, in size and weight, made by machine, as compared 
with hand methods. 

Reduction in casting losses, cost of cleaning, etc. 

Increase in the output per square foot of foundry area and reduced cost of foundry 
rental per ton of castings produced. 


If possible, manuscript should be typewritten on one side of the sheet only. Clearness 
of photographs submitted wil! be considered in making the award. Drawings can be 
submitted in the form of pencil sketches, but must be drawn accurately to scale 
and dimensions. 


Contest opens Feb. 1, and closes May 1, 1913 


Address all communications to 


The Comment Editor 
THE FOUNDRY Cleveland, Ohio 
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of the product. 


Accurately estimating the selling price of castings is the foundation upon which 

a successful foundry operates. Unless castings are sold at a profit, and at prices which 
meet fair competition, foundry operations represent wasted effort. 
How do you estimate the selling price of your castings? Are you guided by an 
arbitrary formula, or do you base your estimates on precedent and guesswork? This is 
a vital problem—its importance to you never may have been realized. 


For the best article on the subject entitled “‘ How I Estimate the Selling Price of 
Castings”, submitted to THE FOUNDRY before May 1, 19138, will be awarded one 
course in foundry practice in 


McLain’s System, Valued at $75.00 


In addition to this course, THE FOUNDRY will pay regular space rates for this article, 
© as well as all other manuscript submitted and accepted. The article, for which this 
ai course is to be awarded, will be published in the June, 1913, issue of THE FOUNDRY, and 
other articles accepted will appear at future dates. 


AZ =e © I 
How I Estimate the 
Selling Price of Castings 





In the preparation of articles for this contest, the following suggestions should be 
considered: 


Estimating prices for various classes of work, whether job or repetition, and 
whether these estimates are for castings for the trade, or for use by other departments 
of your plant. 


Outline briefly your cost system from which you figure overhead charges and 
other indirect items of expense included in your estimates. 


If you establish prices by an arbitrary formula, state the factors which enter into 
it and its method of application. 


Give your method of estimating the selling price, whether from a blue-print or 
drawing, pattern or casting. 


Do you figure the same margin of profit on all classes of work? If not, give your 


varying percentages and your reasons for the adoption of the latter system. 


What factor of safety do you use to cover possible casting losses? 


If possible, manuscript should be typewritten on one side of the sheet only. 
Contest opens Feb. 1 and closes May 1, 1913 


Address all communications to 


The Contest Editor 
THE FOUNDRY Cleveland, Ohio 
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Economical Operation of Mlolding Mlachines-[llll 


The Production of Wood and Metal Patterns With Par- 
ticular Reference to Their Use in Machine Operations 


HE FIRST step in the manu- 
T facture of a casting is_ the 

production of the model or 
pattern. The patternmaker receives a 
blue print or drawing, or possibly is 
given only a vague idea of what is de- 
sired to be cast in metal and he then 
proceeds to make the pattern. To make 
the process of casting a success, how- 
ever, it is necessary for the pattern- 
maker to understand how the pattern 
is to be molded in the foundry. He 
should be able to picture the mold jn 
his mind and should locate the 
ing to the molder to 
the pattern from the 
least difficulty. The patternmaker also 
should be familiar with the art of 
coremaking, so that if the casting is 
to be cored out, he may know how 


part- 
enable draw 


sand with the 


ings are to be made, it is not good 
policy to build an expensive pattern. 
The reverse holds true when a large 


number of made 


castings is to be 
pattern. 


manufacture of 


from 
The 


bustion 


one 
internal 
particularly for the 
automobile trade, has developed enor- 


com- 
engines, 


mously in recent years, and the foun- 
dry, as well as the pattern shop, has 
greatly benefited thereby. These pat- 
terns frequently are made for orders 
of hundreds of thousands of castings 
and in place of pine, cherry or ma- 
hogany is selected for the model, as 
these are not liable to warp 
and can withstand a large amount of 
The frequently are 
protected with brass or some equally 


woods 
sery ice. 


edges 


pliable metal, while loose pieces gen- 


By WS Otto 


sections of wood form sharp corners 
which have to be covered with leather 
fillets, A and B. Fig. 2 shows a joint 
extended by proper pattern design, 
thereby avoiding the necessity of add- 
ing fillets. A pattern, however, to be 
constructed in this way is more ex- 
pensive than where leather fillets are 
used. 

When patterns are made for ma- 
chinery which is still in an experi- 
mental stage, it is not usually consid- 
ered advisable to spend any 
money on the initial model 
necessary to obtain a 


more 
than is 
satisfactory 
casting. 

When the patternmaker begins to 
build a model, he is frequently not 
advised whether it is to be used for 
a large quantity of castings or for 















































FIG. 1—PATTERN JOINTS WHICH 


these cores are to be 
the mold 
must be 


length 


supported or 
held in after it is 
He 
proper 
prints, 
must 


closed. 
the 
core 


also able to judge 
size of the 


not 


and 


inasmuch as_ these only 
own weight, but 
must be of sufficient size to withstand 
the pressure of the metal. 

There are 
patterns which 
structed in 


carry their 


several types of wood 


usually are con- 
with the 
amount of service to which they are 
to be subjected. For a small number 
of castings, the pattern may be 
structed cheaply of wood and in some 
shops, special 
made, sweeps are used advantageously 
for making most of the castings. 
Patternmaking is an expensive oper- 


accordance 


con- 


where machinery is 


ation and if only one or two cast- 


MU 


ST BE FILLETED FIG. 2—PATTERN 


erally are made of metal, preferably 
aluminum, thereby lessening the dan- 


ger of breaking while in use. 
The Use of Fillets 

When making a wood pattern from 
which a large number of molds is to 
be made, it is advisable to avoid the 
fillets. This can be 
done by the patternmaker when he is 
laying out the pattern. Leather fillets 
are liable to absorb moisture, thereby 
loosening the 
they 
patternmaker, 


use of leather 


glue or shellac by 
secured. A skilled 
when laying out his 
work, can arrange the joints in such 
that the use of fillets will be 
obviated. This point is clearly illus- 
trated in Figs. 1 and 2. The former 
shows a joint of a pattern where the 


which are 


a way 


JOINTS NOT REQUIRING 


FILLETING 


anly a single piece. 
pattern of material, 
leather fillets, to use the time- 
worn shop expression, he can make 
a “band saw and leather fillet job,” 
which will serve for a large number 
of castings, although it may not give 
the best results in the foundry. 


He can build the 
cheap 
or, 


using 


Metal Patterns 


Metal patterns are used extensively 
today. When making these models, a 
master pattern must be obtained, 
which can be either of wood, plaster 
of paris or metal construction. It is 
the usual practice to make the master 
pattern of wood and it is needless to 
state that a large amount of time, 
trouble, and material can be 
saved in the pattern shop and in the 


labor 
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foundry if proper precautions are 
taken to insure accuracy at the time 
To 


meant 


the master pattern is made. ex- 
plain more definitely what 
by this statement, 
for example, a 
mounted for machine production. 
Who to decide whether this to 
be made on a roll-over machine or on 
a stripping plate? Is this be de- 
cided before the patternmaker begins 
to make his mold or must he wait 


is 
will consider 


that 


we 


is to be 


job 
is 


is 


to 
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master pattern must be as perfect as 
it made and _ the 
shrinkage in this case must be care- 
fully It is well-known 
that a metal will not shrink uniformly 
under conditions and when 
the built on the 
unit plan for a comparatively large 
there assurance that the 
pattern casting will have the proper 


possibly can be 


considered. 


varying 


master pattern is 


job, is no 
length, width or thickness, owing to 


the variation in the shrinkage of the 





both 
strengthened 


made 


and light, being 


the reverse side by 


thin 
on 
ribs. 
In white 
for 


this 
metal is almost exclusively used 
patterns. 
jected to severe service as a rule, and 
while aluminum will not withstand as 
severe 


aluminum foundries, 


These models are not sub- 


usage as cast iron, neverthe- 


less it usually is of sufficient strength 
for the work for which it is intended. 
The gates for metal patterns usually 
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FIG. 3—WOOD STRIPPING PLATE WITH 
ON THE EDGE AND STEEL INSERTED IN A SLOT 
STRENGTH AND PREVENT 


TO INCREASE 
WARPING 


until the master pattern and possibly 
the metal pattern have been com- 
pleted? It might be contended that 
this point is of little importance, yet 
the writer has found, by actual and 
costly experience, it would have been 
better in many‘instances if he had 
known on what type of machine the 
pattern was to be mounted before he 
started making the master model. 


Gating Metal Patterns 


There are, of course, many different 
ways of constructing different classes 
of metal patterns. For example, let 
us consider a metal gate, or in other 
words, several small patterns which 
are gated. In making the master pat- 
tern for this work, the patternmaker 
no doubt has made allowance for the 
gate to be cast onto the pattern. In 
this case, it is only necessary for the 
gate to be soldered to the runner. 
However, in this connection, it is a 
question whether the patternmaker 
has considered carefully whether it is 
more advisable to have the runner in 
the drag or in the cope of the mold. 
This is a point which should be care- 
fully considered when gating small 
patterns for gray iron castings that 
eventually will be machined and will 
be subjected to high pressure, es- 
pecially in small oil pumps for force 
feed oiling Such castings 
must be absolutely perfect and must 
be free from sand holes or other de- 
fects. When making metal patterns 
for large work, the subsequent mold- 
ing operations should carefully 
considered. 

Metal patterns can be constructed 
either on the unit or sectional plan. 
If constructed on the unit plan, the 


systems, 


be 





BRASS BINDING FIG. 4—AN 


TERN 


metal in cooling. If the pattern cast- 
ing does not have the same shrinkage 
allowed by the patternmaker, an 
extraordinarily large of work 
will be entailed in reducing or build- 
ing-up the pattern casting to the 
proper’ dimensions. On the other 
hand, if the master pattern is built on 
the sectional plan and if the joints of 
the pattern casting are assembled to 
form the unit, there is less liability of 
distortion, to the variation of 
the metal shrinkage. On the 
tional plan, it also is possible to prop- 


as 


amount 


owing 


sec- 





























FIG. 5—CAST IRON STRIPPING PLATE 
WITH LOWER EDGE CHAMPFERED 
erly machine each part to its exact 
dimension, and while it may be more 
expensive to construct a pattern by 
the piece system, it is evident that 
it can be built more accurately than 


by any other method. 

It is contended by many pattern- 
makers that a built-up metal pattern 
is not practical, the fact 
that the various cannot be 
fastened together securely. However, 
if the proper precautions are taken 
and if strong screws and dowel pins 
are employed, no difficulty will be ex- 
perienced aS a result of the loosening 
of the various parts. 

Various metals are employed for 
making patterns. Cast iron is used 
extensively, as it possesses strength, 
not easily bent or broken, and 
when used on a follow-board can be 


owing to 


sections 


is 


ALUMINUM 
OPENING 
AS SHOWN 


STRIPPING 
LINED WITH 


PLATE 
BABBITT 
aL Ss 


WITH PAT- 
METAL 


are made of brass, as this metal can 
be easily soldered onto the runner. 
However, if a pattern is subjected to 
heavy ramming and if the service is 
exceptionally severe, brass is of little 
more value than aluminum. This is 
particularly true if the pattern is 
mounted on a stripping plate machine. 
It will frequently be noted that 
around the edge of the pattern where 
it drops through the plate, it is badly 
scored by the sand. This is more 
noticeable if the edge of the opening 
on the stripping plate is made of a 
soft metal, such as babbitt. The sand 
has a tendency to work into the 
space between the pattern and the 
stripping plate when babbitt metal is 
employed. If the pattern also is 
made of a soft metal, it will become 
scored from the action of the sand 
and will result in time in rough cast- 
ings. 
White Metal for Patterns 


With reference to white metal for 
pattern purposes, 
that this is the 
terial to use if a large number 
castings are to be made from the 
pattern, as it is soft and suscep- 
tible to wear, but on the other hand, 
its non-shrinking quality makes _ it 
particularly desirable for pattern pur- 
poses. This mixture particularly 
advantageous when it is desired to 
reproduce the pattern casting to in- 
crease production for a brief period, 
as the white metal pattern will re- 
quire no subsequent finishing other 
than cleaning in the pattern shop. 
When making patterns for core dri- 
ers, this non-shrinking quality is es- 
sential. The section of the core box 
for which a drier to be made is 


it cannot be 
most desirable 


said 
ma- 
of 


is 


is 


1s 
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molded in plaster and subsequently 
is cast in white metal, which is used 
as a pattern. A gray iron casting 
made from this white metal model 
will have only one shrinkage and this 
will be about the proper amount for 
clearance. If white metal is not used, 
a special master pattern would have 
to be made to allow for the extra 
shrinkage resulting from the neces- 
sity of casting the drier twice. If 
this precaution is not taken, the 
shrinkage will allow so much clear- 
ance between the drier and the green 
core that the latter will sag. 
When making white metal 
tures, it is sometimes found that the 
zinc will cause shrinkage. 
This can be overcome by the addition 
of from 1 to 2 per cent of bismuth, 
but too much should not be added, 
as it will affect the strength of the 
metal and will cause trouble in sold 


mix- 


excessive 


ering. 
Making Stripping Plates 


Making stripping plates usually is 
one of the duties of the pattern ae- 
partment and several different classes 
of material are employed for this 
purpose. Plates made of hardwood 
and bound with brass on the opening 
edge frequently have given excellent 
service, The plate is made either of 
mahogany or cherry about 1 
inch thick. Strips of sheet brass, % 
inch thick, are inlaid on the 
where the pattern is to drop through 
the plate. A plate of this type is in- 
expensive to build, but its disadvan- 
tage is its liability to This 
can be overcome, to a certain extent, 
by binding the two _ cross-grained 
edges with iron or by inserting a 
piece of steel, 1%, x 1% inches, in the 
end, as shown at B, Fig. 3. The 
tern edge of the stripping plate pro- 
tected with a strip of brass, % inch 
thick, is shown at A. 

In aluminum the 
customary practice to make the strip- 
ping plates of aluminum. In this 
case, a wood pattern must be made 
and in some cases it is common prac- 
tice to make the opening in the 
stripping plate pattern to the actual 
size required. When this is done, it 
is frequently found that a large 
amount of filing and fitting is re- 
quired to properly fit the opening to 
the pattern. This is caused to a 
large extent by the distortion and 
shrinkage of the stripping plate cast- 
ing during the cooling process. In 
some foundries, when making alum- 
inum stripping plates, an opening, % 
inch wide, is allowed between the 
stripping plate and the pattern that 
is to be used upon it. The stool plate, 
upon which the pattern is mounted, 
is made to conform to the contour of 


and is 


edge 


warp. 


pat- 


foundries it is 
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the parting line of the pattern. The 
stripping plate which has been ma- 
chined both top and bottom, and 
the steel plate, are laid upon a flat 
surface in the position in which they 
are to be used. After lining up both 
plates, the %-inch opening which has 
been left between the two, is filled 
with babbitt metal. It, therefore, will 
be noted that very little expense is 
entailed in insuring a perfect fit be- 
tween the metal plate and the pat- 
tern. As previously stated, however, 
the sand will have a tendency to 
work between the babbitt metal and 
the pattern, thereby causing the lat- 
become scored. A _ stripping 
pattern opening lined 
metal, A, is shown in 


ter to 
plate with a 
with babbitt 
Fig. 4. 

In gray iron foundries it is the 
practice to make stripping plates of 
cast iron and these, as well as the 
stool plate, must necessarily be ma- 
chined on both sides. Cast iron strip- 
ping plates, owing to the strength of 
this metal, can be made in such a way 
that very little work will be required 
to fit them. This is accomplished by 
champfering the lower side of the 
plate opening in the pattern so that 
the casting, after it is machined, will 
present an edge of about % inch to 
This is illustrated in 
Fig. 5, which shows a cast iron strip- 
ping plate with the lower edge champ- 
fered and % inch of metal is at the 
pattern opening, A. A_ plate of this 
kind is as the edge is thin 
and it can be made so that the open- 
ing in the stripping plate casting will 
be practically the size of the pattern 
drop through it. An- 
other advantage is the thin edge pre- 
sented to the pattern, which allows 
only a minute amount of sand to 
work between the two surfaces, there- 
by reducing the scoring of the pat- 
tern to a minimum. 


the pattern. 


easy to fit, 


which is to 


Storage of Patterns 


The storage of patterns has entailed 
in many foundries. The 
building should be fireproof and the 
location of the patterns should be re- 
corded in such a way that they can 
be easily found. Both the patterns 
and the core boxes may be composed 
of many loose pieces and separate 
parts. These should be carefully in- 
dexed so that all pieces can be ac- 
counted for when the pattern is be- 
ing sent to the foundry and when it 
is being returned to the customer. If 
a card index is used as the pattern 
record, the card should be spaced to 
allow for the name of the pattern. 
pattern number, customer’s name if it 
is a jobbing foundry, the date when 
the pattern was received, number of 
parts, core boxes and number of loose 


difficulties 
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pieces. Space also is provided for in- 
serting the section of the storage in 
which the pattern is located and space 
also should be provided to indicate 
when the patterns were sent to the 
foundry and when returned to stor- 
age. 

In some foundries, the pattern rec- 
ord is kept by the loose-leaf ledger 
system. This has given excellent re- 
sults. However, the pattern record 
system, to a large extent, depends 
upon the ingenuity and adaptability 
of the man in charge. One of the 
principal disadvantages of maintain- 
ing a pattern storage record is in per- 
mitting the patterns to remain in the 
foundry an indefinite length of time 
after the orders have been filled. As 
a result, loose pieces frequently are 
iost or misplaced. 


Preliminary Arrangements for 
Foundrymen’s Convention 


Wood, of the Sheffield 
Foundry Co., Chicago, was re-elected 
president of the Chicago Foundry- 
Club at the annual meeting 
held January 11. L. C. Young, of 
the McDowell Co., Chic- 
ago Heights, was elected vice pres- 
ident and C. E. Hoyt, of Lewis In- 
stitute, was re-elected secretary-treas- 
urer. The following directors were 
also elected unanimously; E. F. Ax- 
ner, C. B. Carter, Vrooman 
and J. G. Garrard. The nominating 
committee included A. M. Thomp- 
son, E. W. Smith, E. J. Welsh and 
William Pederson. 

At a meeting of the board of 
directors held at the City Club Thur- 
day evening, Jan. 16, many impor- 
tant plans made for the en- 
suing year, including the appointment 
of standing committees. O. J. Abell 
was appointed chairman of the pro- 
and education committee, 
Carter, chairman of the 

committee. Arrange- 
being for a 
entertainment 


James 


men’s 


Foundry 


Henry 


were 


gram and 
CB: 
tertainment 
ments are 
banquet and evening of 
to be held Feb. 8. 

In conjunction 
tion of 


en- 


made special 


the Associa- 
the Chicago 
Foundrymen’s Club will have charge 
of the entertainment and other simi- 
lar features connected with the big 
convention of the allied foundry as- 
sociations 


with 
Commerce, 


will be held in 
Chicago October. 
efforts made to 
interesting program of entertainment 
for the visiting foundrymen. To di- 
rect this work, a special committee on 
convention ap- 
pointed, of Estep, as- 


which 
early in Special 


will be provide an 


arrangements 
which H. Cole 


THE 


was 


sociate editor of Founpry, is 


chairman. 





A Canadian Plant for Producing Steel Castings 


Brief Description of the New Foundry Built at Ham- 
ilton, Ont., by the Dominion Steel Castings Co. 


NEW foundry for the manu- 
A facture of steel castings by 

both the open-hearth and con- 
verter processes, recently has been 
placed in operation at Hamilton, Ont., 
by the Dominion Steel Castings Co., 
Ltd. The plant, which has been built 
on a site of 10 acres, comprises six 
buildings, including the steel foundry, 
finishing department, power house, 
stock room, pattern shop and pattern 
storage. The buildings are of steel 
frame and reinforced concrete con- 
struction, the windows being pro- 
vided with steel sash. As shown in 
Fig. 1, the foundry is 60 feet wide 
and 300 feet long, and is commanded 
by one 25-ton and two 10-ton cranes. 
An order also has been placed for a 
four-motor, 30-ton crane, which will 
be installed in the main bay of the 
foundry in the near future. 


Melting and Core Departments 


The melting equipment consists of 
two oil-fired, open-hearth furnaces of 
20 tons capacity each. The charging 
floor extends the full width of the 50- 
foot melting bay and is built of struc- 
tural steel. Provision has been made 
for the installation of a charging ma- 
chine. For drying the molds, four 
ovens have been provided, each 15 x 
40 feet inside. These ovens are coke- 
fired from the side and the flues are 
located so as to insure the uniform 
distribution of the heat. The core 
ovens are located in the center of the 
core room and are served by trucks 
entering the ovens on tracks which 
extend through the ovens, practically 
making the core baking operation 
continuous. Both in the foundry and 
in the core room jar-ramming ma- 
chines have been installed, as well as 
other types of molding 
equipment. It will be noted in Fig. 
1 that the large 


labor-saving 


molding machines 
are served by six jib cranes, which 
deliver the molds to the two bays, 
which are commanded by overhead 
cranes. Roller type sand _ grinding 
machines are located in one corner 
of the shop adjacent to the sand bins. 

The casting cleaning and 
department is 60 x 200 feet and is 
commanded by a 10-ton, overhead 
electric traveling crane. The cleaning 
equipment includes cold saws, shapers, 


finishing 


emery wheels, etc., as well as an oxy- 
acetylene cutter for removing sprues 
and risers. All of the open-hearth 


steel castings are annealed in three 
coal-fired furnaces. The annealing 
furnace for small castings is 4 x 6 


feet, while the other two furnaces are 
of the open-top type, 7 feet® square 
and 5 x 40 feet, respectively. The 
large furnace is fired at four points 
on one side as shown in Fig. 4. This 
furnace, with its removable roof, is 


illustrated at A, and at B is a small- 


The stock yard for the storage of 
steel scrap, pig iron and other raw 
material is served by a 10-ton crane 
and is provided with_an electric mag- 
net for unloading. This crane also 
delivers the material to the 
hearth charging platform. 

The power house is equipped with 
a 700-cubic foot air compressor, driv- 
en by a_  100-horsepower 


open- 


motor; a 
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LTD., 


er annealing oven, which is fired by 
the furnace, C. A _ straightening 
press, 20 feet long and 5 feet wide, is 
being installed, which will be equipped 
with a motor-driven hydraulic ram 
for straightening castings after they 
have been annealed. The sand blast 
room is 12 feet square and this equip- 
ment also includes a sand blast tumb- 
ling barrel. Converter steel castings 
will be cleaned by a sand blast. 





1—PLAN OF THE FOUNDRY OF THE DOMINION STEEL CASTINGS CO., 
HAMILTON, 


ONT. 


Roots blower, driven by a 100-horse- 
power motor, which the 
blast the steel and 
a 150 - horsepower generator 
set, which provides 
for the crane and the lift- 
ing magnet. Some electric power is 
purchased, which is received at 2,200 


furnishes 
converter, 
motor 
direct current 


for 


motor 


volts and is stepped down to 220 
volts for delivery to the motors 
throughout the shop. Fuel oil is 
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made at the foundry of W. P. Taylor 
& Co., Buffalo, as described in the 
January, 1913, issue of THe Founpry. 
The plant has an estimated output of 
1,200 tons of steel castings per month. 

The officers of the Dominion Steel 
Casting Co., Ltd, follow: G WW. 
Sherman, president and general man- 
ager; Allen Mosher, vice president, 
and Austin C, Taylor, secretary and 
treasurer, 





Johns-Manville Co.’s New Plant 


The new plant of: the H. W. 

Johns-Manville Co. Manville, 

N. J., recently has. been com- 

pleted and is now in operation. 

It consists of nine buildings, as fol- 

: LER net Ee PM SE aa ACh a _ lows: Textile and packing, rubber 


stored in three underground tanks of 
12,000 gallons capacity each. The oil 
is pumped into a tank in the power 





house and constant pressure is main- 
tained by compressed air. A labor 
atory is nearing completion, which 
will be well-equipped for making 
chemical analyses and physical tests. 

The pattern shop is 60 x 80 feet and 
while it is somewhat larger than re- 
quired for a shop of this type, never- 
theless it is the intention of the com- 
pany to build patterns for its cus- 
tomers, thereby completing the cycle 
of making the castings from _ blue 
prints, including the pattern-making 

A 2-ton, oil-fired Stock converter 
has been installed for making light 
castings, such as superheater return 
bends for locomotive and automobile 
parts. This is the first converter of 


this type operated in Canada, the 
first American installation having been FIG. 4—FURNACES FOR FIRING THE ANNEALING OVENS 


ing department, pipe coverings, paper 
mill, magnesia, roofing, mastic and 
waterproofing, roof coatings, power 
plant and pump house. The buildings 
have an average length of 1,000 feet 
each and form independent units ofthe 
entire plant. The total combined floor 
area is about 1,000,000 square feet. 
The power plant is equipped with 
turbo-generators and_ six  high-pres- 
sure, water-tube boilers having an 
aggregate capacity of 5,000 _ horse- 
power. The power and lighting ca- 
bles are led underground through 
fiber conduits, thereby eliminating 
trouble resulting from the support of 
cables overhead on poles. The plant 
is located on a tract of 320 acres in 
a town formerly known as Findern, 
the name of which has been changed 
to Manville. Approximately 3,000 
3. 3-ONE OF THE OPEN-HEARTH FURNACES, SHOWING A SECTION OF THE ™en will be employed, making the 

CHARGING FLOOR total employes of this company 7,000 








The Importance of Dispatching im the JF oundry’ 


Methods of Routing Work Through the Shop in a 
Logical Manner and Thereby Facilitating Operations 


OW 


where 


MANY 
the ar- 

range in advance, in a careful 
scientific manner, the co-ordina- 
tion of the work to be done the next 
day and the next week; where the 
details as’ regards adjustment are so 
mapped out as to insure working as 
near as possible to the co-ordination 
planned? 


foundries are there 
practice is to 


and 


Suppose that on a certain morning you 
should step into your foundry at starting 
time and find that on all floors the 
sand was free from gaggers, properly 
tempered and ready for use by the 
molders; that the patterns had been 
distributed and were in flasks on the 
floors ready for the molders to begin 
work; that each molder was employed 
on that class of work for which he 
was best fitted to perform; that where 
pit work was to be made, the pit had 
been dug and shaped for the pattern 
or sweep; that there the 
distribution of molders’ helpers and 
laborers; that during the day as cores 
were needed, they were supplied the 
molders in advance of their require- 
ments; that you noticed that in no 
did molders 
work because 
other like 
that in 


was right 


discontinue 
nails 


case have to 


facing or and 
materials were lacking; 
cases where flasks needed 
special barring, you noticed that the 
flasks on the floors contained either 
new bars or such cutting in the old 
bars as would accommodate the pat- 
terns; that as molders completed cer- 
tain jobs, other jobs were ready in 
advance with patterns and flasks pro- 
vided; that noticeable delays were 
reduced to a minimum; that rush or- 
ders had been provided for; that the 
men were working on the important 
jobs in the order of their importance; 
that all foremen not only knew what 
but what the coming 
procedure was going to be; that this 
was the order of things for the whole 
day for all the men and that day in 
and day out this efficient working was 
the rule and not the exception. 

An but 
you say? 


was going on 


excellent impossible picture, 
It is a picture that outlines 
an adjustment as it should be and for 


tunately as it can be, if taken as an 








3uffalo 
Foundrymen’s As- 


*From a paper presented at the 
meeting of the American 
sociation. 


ideal, accepted as possible, and all ef- 


forts concentrated on achieving these 


results. 

Efficiency and What it Accomplishes 
Consciously or unconsciously 
marvel at the efficiency of our mod- 
ern passenger 
take 
from 


we 


You 
Limited 
and in 

1,000 
A smooth-running proposition, 
and yet a thousand details are con- 
sidered. Details as to. track, 
bed, switches curves, 


train service. 
the Twentieth 
New York to 
18 hours 


Century 
Chicago 
travel 


you nearly 


miles. 


road- 
and bridges, 


cars, engines, crews, stops, changes, 
co-ordinated. 
We see 
conception and adjustment at work. 
What is conception but the plan and 
ideal with What ts 
adjustment but the arrangement 
the 
the 


from 


schedules have all been 


Everything was anticipated. 


which to. start? 
which 
the 
attained ? 
practice the 
word dispatching to mean co-ordination 
and we have planning and dispatchina 
as synonyms for conceplicn and adjust- 
ment, as the 


co-ordinates various 
that 


Borrowing 


details, to 


end ideal may be 


railroad 


shortest distance between 
two points. 

You 
whether 
In proportion 


You are in business for gain. 


make castings for others, 


directly or indirectly. 


as you eliminate waste and lost mo- 
tion you satisfy others and_ profit 
thereby The only consideration, 
therefore, that concerns you, is not 
that dispatching is a valuable thing 
or absolutely worthless, but what it 


is and how you can get practical re- 
sults from it. 

How then 
acts 


are we to control the 
the details that 
co-ordination may be at maximum ef- 
ficiency? 


and so arrange 


In the first place our con- 
ception or ideal should be: 


No man should do any work that 
can be performed as well by another, 
with less skill and at less expense. 

Work should be assigned to the 
men best fitted to do it and not given 
out simply because they have nothing 
else to do. 

Sufficient work should be assigned 
in advance to insure keeping the 
men employed during the day. 

The importance and availability of 


all work should be considered 
Selection and assignment of work 
should be the result of a getting to- 


By C E Knoeppel 


gether of those who are responsible 
for the management of the plant. 
Waste time and lost motion should 


be eliminated whenever found. 


Elements to be Adjusted 


The above constitutes an excellent 
ideal which every foundry should 
work to, a conception that is not 


only practical but necessary to the ef- 
ficient adjustment of the 
elements: 
The 
The 
The 
The 
The 


following 


workmen. 
orders. 
patterns. 
cores. 
flasks. 
The rigging. 
The incidental accessories, such as 
nails, gaggers, sand, chaplets, etc. 
The pouring. 
The taking out of work. 
The cleaning. 


In considering dispatching there 
are two things to keep in mind: 
The making of the plans. 
Execution according to the plans. 
If proper 


them, faulty 


attention is given to 
will be re- 
duced to a minimum, if not entirely 
eliminated, for their assumption is—no 
zill 
be ready for the 10ob—a most important 
consideration 


conditions 


10b 1s ready until everything is or 


Planning is made up of six important 
elements: 

What is to be made. 

Who it is to be made by. 

Where it is to be made. 

When it is to be made. 

How it is to be made. 

With what it is to be made. 

You can readily see that if every 
job is forced through this kind of an 
advanced and well-regulated analysis, 


considerable good is bound to be the 
result. 

Execution is composed of the fol- 
lowing elements: 

Knowledge of the plans made. 

Preparations for carrying out the 
plans. 

Carrying out the plans as_ per 
schedule. 

Harness Planning and Execution 

As the desire is to harness plan- 
ning and execution so as to make an 
efficient working arrangement, the 
order, which is our starting point, 
should receive some attention so that 


we may know something regarding 





70 
its availability. The following test is 
a good one: 

Are the patterns and core boxes as 
per order? 

Are they 
the foundry? 

Are there 
work? 

If not, will they have to be made, 
or can others be altered to suit, and 
if so, what work will be necessary? 

What will the job take in the way 
of rigging? 

Is the rigging in hand ready for 
use or will it have to be made? If 
so what work is necessary? 

What will be necessary in the way 
of rods. gaggers, clamps, etc.? 

How long wiil it take to get 
iob ready? 

Until an order can pass this test it 
should be classed as not available, and 
under no consideration except ex- 
treme urgency should such a job be 
started. A rule of this kind will 
prove of great value in any foundry. 


ready. for delivery into 


flasks to accommodate the 


the 


Promise 


The next point to consider is the 
promise. One should be made for 
each job in order that the work can 
be traced with reference to a time of 
completion. Promises should never 
be made, however, before the avail- 
ability of the work has been passed 
upon. Such promises are never de- 
pendable and the time and energy in 
making them is usually wasted. 

An order arrangement that 
consider these two points—availabil- 
ity and promise—should, therefore, be 
built-up around the following points: 

It should admit of a quick and 
ready reference. 

It should show availability or non- 
availability, at a glance. 

It should show anticipated delivery 
dates. 

It should notify pattern storage 
what is wanted in the way of pat- 
terns, sweeps and core boxes. 

It should enable the pattern storage 
to notify the foundry as to the con- 
dition of the items called for. 

It should show reasons why work 
is not available. 

It is evident the that 
we are now in possession of three 
valuable items of information: 

We know what is not available and 
why. 

We know 
available. 

We know when work is wanted, or 
the promise date. 


will 


from above 


when work becomes 


Routing the Work 


With this knowledge com- 
mence the task of get 


under way according to 


we can 
the work 


the following 


ting 


general outline: 

The details should be 
a committee comprising the 
foreman, his assistant, core 
foreman, as well as the flask 
bor bosses. 

The work should be undertaken as 
early in the day as possible so as to 


in charge of 
foundry 

room 
and la- 
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allow ample time to get in readiness 
whatever may be necessary to start 
the jobs properly. 

The work being made in the shop 
and the men engaged in it should be 
carefully sized up. 

Patterns, sweeps and core boxes 
covering jobs that are to be started 
should be laid out in the pattern stor- 
age, in space that will enable those 
planning to get at them easily, 

_A means should be provided for 
listing the work as planned. 

In selecting the work, the six con- 
siderations under planning should re- 
ceive attention. 

If more than one job is selected 
for a man or the floor; attention 
should be given to the order in which 
they are to be made, in order to know 
what to get ready first. 

The core room foreman should note 
carefully the selections made. so hé 
may have the important core boxes 
sent in first. 

The flask boss should note what 
flasks will be necessary for the vari- 
ous jobs that are planned. 

_The labor boss should note what 
rigging will be necessary so that he 
can get at work as soon as the plan- 
ning is completed. 

Means should be provided for mark- 
ing the patterns with the numbers of 
the men who are to make them. 

The pattern storage should set 
apart from the patterns available, 
those which have been selected for 
making, 

With the above consideration given 
to the planning, we can next con- 
sider the element, execution. As was 
previously pointed out, this is made 
up of three steps—knowledge of the 
plans made, preparations for carrying 
them out, and carrying out the plans 
as per schedule. 


Knowledge of the Plans Made 
Any 


to produce 
consideration 


betterment in order 
results must take into 
the importance of a 
general understanding of things. Sev- 
eral persons may be involved and un- 
less the relation of each to the whole 
scheme of things is clearly outlined, 
there is going to be confusion. With 
this in mind, the idea of presenting 
the plans to those interested, in some 
convenient form, in writing, for ref- 
purposes is, therefore, self- 
uggestive. This should be done as 
soon after the planning as possible in 
order to give those concerned the 
time to arrange the proper procedure. 


plan for 


erence 
S 


Preparations for Carrying Out the 
Plans 


An analysis of the preparations to 
carry out the plans will show that it 
subdivides into the following: 

The patterns. 

The cores to be made. 

The flasks to be located, repaired 
or changed. 

The rigging to be brought in 
the necessary changes made. 


and 
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_ Special features looked into, as for 
instance special gaggers, rods, clamps, 
ete, 

Changes in conditions to facilitate 
the new work coming in. 

The work at night. 


As to each of these seven divisions 
the following can be roughly out- 
lined: 

Small patterns should be brought 
into the foundry on the afternoon 
previous to making and _ placed in 
the racks for the men. Large pat- 
terns should be brought in towards 
night and arranged in some conveni- 
ent place from which point they can 
be easily handled. 

As soon as possible after planning, 
the coreroom foreman should see to 
it that the most important core boxes 
are brought in so that his force can 
begin on them without delay. The 
balance can follow in the order as 
scheduled. 

The man in charge of the flasks 
should ascertain what is necessary to 
take care of the work coming in. 
Flask parts that have previously been 
made should be assembled; those 
needing chucking should be promptty 
attended to, the mecessary patterns 
to be taken from the pattern storage 
for this purpose. If repairs are 
needed they should be made at once. 

Rigging in the way of plates, rings, 
arbors, etc., should be brought in 
and the necessary changes made. 

If special gaggers, rods, etc., will 
be needed, they should be made on 
the day previous. 


in conditions should not 

A job may take a spe- 
cial mixture of sand; a pit may have to 
be dug; a large amount of heap 
sand may be needed; brick may be 
used, or something else varying from 
the ordinary method of procedure 
may have to be done, and the time 
to do it is certainly not when the 
molder is at work. 

The man in charge of the night 
force should be informed as to his 
share of the work necessary to carry 
out the procedure as scheduled. Cast- 
ings should be taken from the sand 
to the cleaning room; gaggers 
moved from the sand heaps and 
placed on the back of the floors; 
sand tempered and put in condition 
for use by the molders in the morn- 
ing and the flasks not needed taken 
from the floors. Pits should then be 
dug according to the sizes needed. 


Changes 
be slighted. 


re- 


Carrying Out the Plans as Per Schedule 


Carrying out the plans is a subject 
of vast importance. Planning, in it- 
self, may be careful and thorough; 
preparations to carry them out may 
be up to standard, but unless the 
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actual procedure is one which does 
things according to the schedule, the 
results will not be forthcoming. The 
first hour in the morning is really 
the most important time in the day. 
The following is therefore suggested: 


The night force, after the regular 
night work is done, as outlined, should 
place on the molders’ floors, accord- 
ing to the schedule furnished the 
night foreman, the various new large 
flasks that are to be used, in which 
should be placed the patterns. If 
pits are to be. used, the patterns 
should be placed near them. This 
will ease the work of the cranes to 
quite a degree. 

About a half hour before the regu- 
lar starting time in the morning, the 
laboring force, or part of it, should 


report and distribute the smailer 
flasks and patterns. 

As soon as work is begun in the 
morning, whatever may be _ necessary 


in the way of rigging should be taken 
to the floors. 

There should be a regular place for 
all supplies and the knowledge of 
their location should be in the pos- 
session of all. . 

Facing sand (which should be mixed 
in advance) should be kept at each 
molder’s floor and replenished as nec- 
essary before the men may need it. 

The labor foreman should carefully 
watch the needs of the men as to 
copes. There is no excuse for a 
molder asking for a cope only to find 
that it is at the bottom of a pile. — 

The molders should be kept supplied 
with tools and equipment and should 
report their needs to the labor fore- 
man. ; 

Cores should be furnished the men 
in advance of their requirements. 
They should never be made to go for 
them. 

Advance Knowledge 

The machinery to handle all this is 
not as complicated as might be imag- 
ined. The fundamental consideration 
is knowledge in advance and the details 
can be taken care of without much 
difficulty. There should be job tickets 
or service cards on which all infor- 
mation is entered from the order. 
should be large dispatching 
boards in some central location 
which the work of the men can be 
controlled. This board should reflect 
the following conditions: 

What is being made. 

What should be made next. 

What constitutes the work to fol- 
low and the order in which it should 
be made. 

There 
starting 


There 


from 


should be an 
and finishing time 
number recorded on all job 
There written 
schedule 
men for 


entering of 
and the 
tickets. 

daily 
covering work of the 
the day. There 
should be a schedule covering the job 
that will show progress of the order. 

As a watch improperly adjusted will 
fail to keep good time, so will the 
acts of those under you lead to in- 
efficient conditions if not properly ad- 
justed. What has been here outlined 


should be a 
the 
following 
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is in line with progress and is a nec- 
essary factor if management is to be 
of the highest type. The foundry 
should have as good as can be had, 
and it is hoped that the foregoing 
may assist the foundryman in secur- 
ing a greater efficiency through con- 
ception and adjustment as applied to his 
details. 


Patterns for Bevel Gears 
By Oscar F. Berg 

When making patterns for bevel gears 
of any diameter and up to 6 or 7 inches 
face, considerable time can be saved by 
pursuing the following method for mak- 
ing the teeth: Cut sticks of sufficient 
length for four or five teeth and ap- 
proximately % inch larger than the 
tooth at the large end, and square these 


. the saw 


71 


a piece of wood as wide as the length 
of the tooth, with guide pieces, as 
shown, should be glued. A small por- 
tion of the socket in front of the tooth 


should be cut away to let the saw 
enter, as shown in Fig. 3. A _ small 
brad should be driven through the 


socket to steady the small end of the 
tooth and the large end should be held 
with a small dog while sawing. 

Glue the spherical disc to a piece of board 
of sufficient length to extend across 
table and clamp this to the 
table with the front edge of the saw 
at the center of the ball, or spherical 
disc. Place the socket on top of the 
ball and saw the blocks accurately to 
line. In this manner, teeth up to 7 
inches long can be cut at the rate of 
one a minute. It should be remembered, 
however, that no planing is allowed for, 



































LAYOUT FOR MAKING 
pieces on three sides. Make a templet 
for the length and the height of the 
tooth and cut the sticks to exact size, 
as illustrated in Fig. 1. A templet for 
the large end of the tooth should then 
be made, as shown in Fig. 2, permitting 
it to extend beyond the width of the 
tooth on both sides to facilitate mark- 
ing the blocks. The templet should be 
applied, as shown in Fig. 2, with the 
guide piece placed at the side of the 
block. Each block is then marked with 
this templet. A spherical disc, about 6 
inches in diameter, with the diameter of 
the sphere conforming to the size of the 
wheel, should then be made and center 
lines should be 
Fig. 3. A _ socket, about 4 
diameter, should be made to fit 
sphere and to the back of the 


marked, as shown in 
inches in 
the 
socket 


THE PATTERN FOR BEVEL GEAR TEETH 


and, therefore, it is essential to cut 
accurately to line and after sand-paper- 
ing, the teeth can be glued to the wheel. 
For small pinions, the socket is fastened 
to the small end of the pinion and the 
teeth are cut from the solid. For gears 
of small diameters and fine pitch, % 
inch or less, the side of the saw blade 
must be in line with the center of the 
ball and one side of the tooth is cut in 
this way. The position of the saw is 
reversed when cutting the other side 
and if this precaution is not taken, the 
tooth will be slightly too large on the 
small end. The ball and socket always 
must be made to suit a pair of wheels, 
as indicated in Fig. 4. The accompany- 
ing illustration shows the layout for a 
wheel containing 33 teeth, 14-inch pitch 
and 3-inch face, with a 12-tooth pinion. 





























The solder and babbitt metal departmegt 


Im a Specially-Equipped Detroit Plant 


HE & 


Refining Co., Detroit, recently 


Michigan Smelting 


sl 


a new plant which embraces a num- 


completed the construction of 


ber of original features in design 


In addi- 
of 


output 


and methods of operation. 
to the manufacture 
ingots, the 

babbitt 
metals, solder, lead pipe, refined 


tion brass 


company’s in- 


cludes and special bearing 


tin, 
baled sheet 


and zine and 


for brass foundry use. 


lead scrap 
A department 
is being added for the production of 
aluminum ingots. 

of 5% 


avenue 


The plant occupies a site 


acres, on Joseph Campau in 


northwestern 
location has 


the quarter of Detroit. 
This the advantage of 
ample railroad facilities, adequate fa- 
bor supply and close proximity to 
and other 
The plant 
100 


shown 


large automobile factories 
heavy consumers of brass. 
at about 
The 
plan in Fig. 1, 
May, 1912. It 

structure, 308 x 


designed 


present employs men. 


building, which is in 
was completed in 
brick and 
feet, and 


provide 


is 3a steel 
140 
to 


ple natural light at all points on the 


was 


specially am- 


working floor. Gas are lights and a 


complete high pressure steam heating 


plant have been installed. The va- 


rious floors are paved and the cen- 
ter aisle in the main foundry is laid 
with steel plates. 

The plant, as laid out at present, 
has a total daily capacity 150,- 
000 pounds of refined metals. This 
50,000 pounds of brass in- 
gots, 30,000 pounds of reverberatory 
furnace ingots, 20,000 pounds of sol- 
der and babbitt, 20,000 pounds of lead 
pipe and approximately 28,000 pounds 
of baled sheet copper and_ brass 
scrap. The plant was erected under 
the supervision Rohns & 
Gehrke, engineers, Detroit. The 
building is subdivided into eight de- 


of 


includes 


of Spier, 
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FIG, 1—GENERAL 


ARRANGEMENT 


OF THE MICHIGAN SMELTING 
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CO.”"S NEW PLAN 





February, 1913 


TAE FOUNDRY 






































ee 

















ecetebe 








ay 











FIG, 2 


FIG. 


THE 


4 


FIG. 
THE 





15-TON REVERBERATORY 


BATTERY OF CRUCIBLE FURNACES 


BRASS 
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partments, including a scrap storage 
and sorting room, a main 
a babbitt and foundry, 
room, boiler room, 


foundry, 
solder zinc 
laboratory 
There is 
the 


office, 
and shipping room. 
track 
as 
for the receipt and shipment of car- 
load lots of The 
pact arrangement scrap-hand- 
ling department, 
shipping 
study of the plan. 
The plant is 
crucible and 


a spur 
building 
these 


side of 
Fig. 1; 


either 
indicated in 


on 


serve 


material. 
of the 
main foundry 


com- 


and 


room is evident from a 
both 


furnaces 


with 
reverberatory 


equipped 


arranged to burn either gas, oil or 


coke. At the present time, consider- 
able fuel oil and over 300,000 cubic 
feet of artificial gas are consumed 
daily. The various furnace flues 
connect with a_ single, centrally-lo- 
cated concrete chimney, 125 feet 
high and 5 feet in inside diameter. 
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on hand. The scrap metals frequently 
steel 


fe- 


and 
and to 


contain quantities of iron 


they received, 
the 


separators are employed. 


when are 


move ferrous metals, magnetic 
These ma- 
illustrated in Fig. 8. and 
were furnished by the Dings Electro- 
Co., Milwaukee. 
horizontal head roll 
other 
the 
tailings 
thus 


chines are 


Magnetic Separator 
the 
the 
type; 
the 
machines, 


Two are of 
type, 


the vertical 


while two are of 
used 
the 
the 
which is frequently 
the the 


The larger pieces of 


latter are 


to re-separate from 
larger avoiding 
loss of copper 


carried over with iron in 


first separation. 
iron and steel are removed from the 
material by inspection and by means 
of portable magnets before it is 
placed in the magnetic separators. 
Scrap sheet copper and brass, a 
which is 


baled 


considerable amount of 


received from rolling mills, is 


75 
50 per cent of new metal is em- 
ployed. As indicated in Fig. 9, 20 
crucible furnaces are employed for 
melting ingot metal. At present, 10 
are operated with oil fuel and 10 
with coke. Large crucibles are used 
giving the furnaces a capacity of 
about 50,000 pounds daily. Each 
charge of metal is worked until the 
impurities are removed to _ predeter- 


mined limits, and until the composi- 


tion approximates a certain definite 
formula. Special care is taken to 
keep down the pouring temperature 
in order to avoid trouble from ex- 
cessive oxidation. Also the pouring 
gangs are provided with an unusu- 
ally large number of skimmers and 
are not allowed to use any one 
skimmer more than a few minutes. 
This is to prevent the molten metal 
from dissolving iron from a_ skim- 
mer which becomes too hot. The 























FIG, 9—GENERAL VIEW 


OF 


tanks 
the 
a capacity of 


The two fuel oil 
located at the 
building and have 
000 each. 
To obtain a sufficient supply of old 
metals to meet the daily requirements 
of this large plant, the material must 
be obtained in many widely separated 
markets. The scrap is received in 
carload lots and also in truck loads, 
and often five or six different 
will be contained in one shipment. 
The metals are carefully sorted and 
are mixed to produce the re- 
sults when melted. A number of 
bins are arranged along each wall of 
the scrap sorting room for the stor- 
age of the various materials. 


storage 
rear of 


are 
main 
8. - 
gallons 


metals 


best 


In each 
bin is a card which contains a record 
of the weights of material stored and 
withdrawn, thus forming a continuous 
inventory of the amount of material 


THE 





MAIN FOUNDRY. THE CONTINUOUS 


or pressed into such 
that 


melted in 


briquettes of 


size they may be economically 


For this 


presses, 


crucibles. pur- 
two 
furnished 
Co., 
The has a capacity 
of 20,000 pounds per day and makes 


pose hydraulic 
the 


Milwaukee, 


baling 


by Logemann Bros. 


have been installed. 


larger machine 


briquettes 6 x 6 x 12 inches in size. 
The 
of 8,000 pounds per day. 

The 
melted in crucibles and is poured into 
chills 
veyor, which is situated in the center 
of the 


smaller machine has a capacity 


metal for the brass ingots is 


mounted on a continuous con- 


main foundry. Great care is 


taken in selecting the raw materials, 
the 


ingots 


consisting of virgin cop- 
per, tin, zinc, etc., with a _ proper 
proportion of baled, high grade roll- 
ing mill sheet scrap. Not less than 








MOLD CONVEYOR IS SHOWN AT 4A 


the furnaces 


sets of 


pots are pulled from 


by means of 
tongs 


three trolley 


which operate on overhead 
I-beams. 

The metal is poured into cast iron 
molds chills 
tinuous cooling conveyor illustrated at 
A, Fig. 9. This 
one of the features of the plant, was 
designed by Albert J. 


or mounted on a con- 


machine, which is 
Hall, operating 
manager. It consists of a double row 
of molds coupled in the form of an 
endless chain running over sprockets 


about 4 feet in diameter, spaced 
about 40 feet center to center. There 
are 30 pairs of molds on the top 
of the conveyor. The train moves 
at the rate of 6%4 feet per minute, 
allowing sufficient time for the ingots 
to cool. The ingots drop from the 


discharge end of the conveyor into a 


bucket filled with water. The latter 
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into the furnace by hand, consists of 
washings, skimmings, light brass and 
general brass refuse. The furnace 
is operated in accordance with the 
usual methods, that is, a reducing 
atmosphere is kept over the hearth 
and the metal is worked until the 
proper composition, as determined 
by analyses, is reached. The tem- 
peratures in the furnace are con- 
trolled by an electric pyrometer. The 
final product is said to approximate 
the composition of high grade cruc- 
ible ingots. A 24-inch cupola, Fig. 
3, is used in connection with the 
reverberatory furnace to reduce dross 
of particularly low grade. The ma- 
terial is charged into the cupola 
with coke just as pig iron and scrap 
are handled in a foundry cupola and 
the resulting metal, which contains 
a number of impurities, is tapped 
into a ladle and is taken to the 
reverberatory furnace, Fig. 4, for 
further purification. 
FIG. 10—A CORNER IN THE CHEMICAL LABORATORY fe. -aitton is sow. heme con 
structed to the main building in 
is placed in a pit and when it is produces a large quantity of rever- which four gas-fired furnaces for 
filled with ingots is hoisted out by beratory furnace metal. For handling the reduction of aluminum will be 
means of a crane and its contents this material the refining furnace, il- installed. It is intended to  pro- 
dumped on the foundry floor. After lustrated in Fig. 4, has been in- duce aluminum ingots similar to the 
a physical inspection, the ingots are stalled. It has a daily capacity of brass ingots which are manufactured 
taken to the shipping room on _ 15 tons and was built by the Rock- by this company. 


























trucks. | well Furnace Co., New York. In Solder and Babbitt Metal 
Composition of Ingots design it is similar to an open-hearth 
, steel furnace except that the ports The solder and babbitt metal de- 
Great care must be exercised at 


; : and grates are so arranged that the partment contains 14 gas-fired fur- 
all points in the process to con- ° : 

. ; temperatures produced are not so naces, having a capacity of 20,000 
trol the quality of the ingots, and this 


; ‘ P high as those used for melting steel. pounds daily. The solder and bab- 
requires continual inspection. The _. , . 
= ‘ ‘ [he furnace has no regenerators. bitt metals are poured into the water- 
composition of the ingots is guar- |. : ‘ : : 
ges x ; [he raw material, which is charged cooled molds from ladles having mul- 
anteed within the following limits: 


Copper, 0.5 per cent; tin, 0.15 per 
cent; lead and zinc, 0.1 per cent; 





antimony, less than 0.3 per cent, and 
alloyed iron, less than 0.4 per cent. 
The ignots are said to contain no 
free iron whatever. 

To check the quality of the metal 
which is melted, a sample ingot 
is removed from each. pot and is 
sent to the laboratory for analysis. 
Finally, when all the metal in a given 
heat or in a given order has been 
produced, borings are taken from a 
number of ignots and check deter- 
minations are made in tke laboratory. 
Each customer is furnished with a 
card which gives the exact composi 
tion of the material shipped. 

The chemical laboratory is_ illus- 
trated in Fig. 10. Modern methods 
of analysis are employed and two 





physical testing machines are being 
installed that the customers may be 
furnished with records giving the 
tensile, compressive and_ transverse 
strength of the material purchased. 
In addition to crucible ingots, the 
Michigan Smelting & Refining Co. 














FIG. 11—MACHINE FOR MAKING SOLDER WIRE AND LEAD PIPE 
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tiple spouts. The equipment of this 
department includes an exhaust 


sys- 
tem for the removal of gases and 
metal fumes. A machine also is in- 


stalled for automatically winding sol- 
der wire on bobbins for shipment. The 
output of this deparment includes type 


metals, special solders and _ bearing 
metals. A large portion of this ma- 
terial is sold to automobile manu- 


facturers in the vicinity of Detroit. 


Lead Pipe and Solder Wire 

A department recently has been 
added to the plant for the manu- 
facture of lead pipe and solder wire. 
The pipe or wire is made in a hy- 
draulic machine built by John Rob- 
ertson & Co. New York. It has a 
capacity of 20,000 pounds per day, and 
will turn out pipe varying 
inch to 4 inches 
machine will also 
Y-inch to 


from \&% 
in diameter. The 
make solder wire 
from 14-inch in diameter. 
the molt- 
into a ver- 
fitted a 
powerful 
plunger 

and forces it 
through dies or orifices at the 
Where plain, circular dies are used, 
wire is produced and the machine is 
designed to make a number of wires 
at one time, as indicated in Fig. 11. 
When making lead pipe, a set of 
annular dies is fitted to the ma- 
The metal jis squirted through 
and 


In operating the machine, 
en metal is introduced 
cylinder in 
plunger operated 
draulic 


which is 
by a 
The 


metal 


tical 
hy- 
press. com- 

out 


top. 


presses the 


chine. 
dies 
The process, 
is similar to that 


these passes Over a man- 


words, 
making 


in other 
used in 


drel. 
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FIG. 13—REVERBERATORY FURNACE FOR MELTING WHITE METAL DROSS 
seamless steel tubes, except that the the pipe machine by gravity. The 
metal is forced through a die and valve kettle is heated by a_ gas 
over the mandrel in a semi-molten burner. The finished wires or pipe 
state instead of being rolled. A are led over pulleys at the top of 
valve kettle is used in connection -the machine and wound on reels, 
with the machine for melting so that shown in Fig. 11. 
the Process is continuous. This ket- Refining White Metals 
tle is provided with a discharge ori- ; pes : 
See ia. the--Bettom controlled bea For refining miscellaneous white 
valve, similar to that used in a steel metals, Pidade dross reducing fur- 
foundty pouting ladle. By opening naces, Fig. 13, and a sweating furnace, 
the valve, the molten metal flows Fig. 17, = employed. In the stock 
from the kettle into the cylinder of kettles, miscellaneous solder and bab- 
bitt scrap metals are melted and 
partially cleaned in readiness for the 
sweating furnace or white lead de- 
partment. The twin dross. reduc- 














FIG. 12 





FURNACES FOR MELTING 





ZINC SCRAP 


ing furnaces were built by the Rock- 


well Furnace and have a 


ity of 2% tons per charge. 


Go., capac- 
They are 
of the reverberatory type, gas or coal- 
fired, and are used for the production 
of refined white The sweat- 
ing furnace, which also was built by 


metals. 


the Rockwell Furnace Co., is similar 
in general design to the twin dross 
furnaces. It has a capacity of 2% 


tons per charge and is used for sep- 
arating impurities from white metals 
by taking advantage of their differing 
melting points. 

Zine also is melted and cleaned in 
two 5-ton kettles located in 
directly 
onous 


a room 
The pois- 
department 
underground 


off the foundry. 
fumes from _ this 
conducted in an 
flue to the main stack 
The refined metals are delivered 
from the furnace departments to the 


are 


storage and shipping room, Fig. 5. 
The latter has a concrete floor and 
is equipped with suitable cranes. 








Am Unusual Gray Iron Stove Plate Casting 


The Two Surfaces Were Split and the Section Was 
Hollow—T he Iron Contained Nearly 6 Per Cent Silicon 


UESTION :—In the accompanying 
illustration are shown _ several 
pieces of stove plate made in 
our foundry and we _ are_ unable 
to account for the peculiar _ be- 
havior of the iron in the molds. Our 
cupola is lined to 28 inches and the 
blast is 7 ounces. The iron is charged 
in the proportions of 280 pounds of 


scrap stove plate, containing about 2.50 


per cent silicon, and 20 pounds of 50 


per cent ferro-silicon. We formerly used 
12 pounds of ferro-silicon in our mix- 
ture with good results, and the use of 
20 pounds was the 


caused by mistake 


the center. There total of seven 


layers in this %-inch thickness of metal. 


Was a 


When breaking these castings, there was 
a slight for the white 
separate at the 
this 
and [| 
3 per cent. 


and 
line of 
iron 


tendency 
gray layers to 
The 


abnormally 


fracture. 
not 
did 

The stove plate shown in the accom- 
panying illustration is nearly 5/32 inch 
thick and while it appears solid, it has 
a peculiar hollow 


silicon of was 


high believe it 


not exceed 


sound struck 
When the casting was 
were but the 


consisted of 


when 
a hammer. 
the 


area of 


with 


broken, edges solid, 


entire the piece 


By W J Keep 


ens the casting. In other words, silicon 
always hardens and weakens cast iron, 
but by its influence on carbon it acts 
When added to a brittle 
hard mixture, it changes the car- 
into graphite, thereby softening it 
and by removing brittleness, it softens 
and strengthens the iron through its ac- 
tion on the carbon. When remelting 
plate 2.50 per cent 
silicon and 0.075 per cent sulphur, the 
iron may absorb additional sulphur in 
sufficient amount to it to 0.01 
By increasing the silicon to 
3.5 per cent, the hardening influence of 


as a softener. 
and 
bon 


stove containing 


increase 


per cent. 

















PARTS OF STOVE 


of the melter. Nearly all of the cast 
ings we made were white and hard and 
nearly all of 
the 


repeatedly 


these were split half-way 
inside surfaces It 

stated that 
a strengthener, but in 
certainly 


between two 


has been silicon 


is a softener and 


this case it was a_ hardener 


and the castings were very weak. 


Answer:—I cannot give you any ex 
planation that will satisfactorily account 
for the splitting of these castings in 


this peculiar manner. As a_ freak in 
gray iron practice, it stands by itself. 
In my book entitled “Cast Iron”, pages 


108 to 112, | 
in which there 


show a variety of castings 


are layers of white iron 


enclosed in layers of gray iron. In one 
case, a casting, % inch thick, had a 
gray exterior with alternate layers of 
white and gr: iron radiating toward 


PLATE 


CASTING, WHICH DISTINCTLY 


two 
1/16 


made to 


each a trifle than 
thick When an 


this 


castings, more 
effort 


casting, it 


inch was 


separate was 
found that many small points of union 
existed two surfaces and 
only small portions could be split apart. 
\t one portion of the which 
1/32 thick, are three 
lines of separation splitting the casting 
which 


between these 


casting, 


was inch there 


into four layers, 


are not more 
than 1% inch wide. 
The Effect of Silicon 
With reference to silicon, I have 
stated repeatedly that up to 3 per cent 


and even up to 3% per cent, when em- 
ployed for light castings, such as stove 
plate, it acts as a softener and strength- 


ener, but when the silicon content is 


over 3% per cent, it hardens and weak- 


SHOW THE 


LINES OF CLEAVAGE 


the 
there is no 


sulphur will be overcome, but if 
combined carbon to 
be acted upon, any further increase in 
silicon will harden and weaken.the cast- 


ing. 


more 


Using seven 


ferro-silicon, 


pounds of 50 per cent 
you would have had 3.6 
mixture and with a 
loss of 0.30 per cent of silicon in melt- 


per cent in your 


ing, the casting would have contained 
3.30 per cent silicon and, as a result, 
the iron would have been soft and 
strong. You state that with 12 pounds 


of ferro-silicon you obtain good cast- 
By calculating your mixture, you 
440 per cent of silicon and with 
a loss of 0.30 per cent, the silicon in 
your mixture is 4.10 per cent. This is 
the correct content for Very light hard- 


ware castings and toys and if this iron 


ings. 
have 
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were cast into stove plate, % inch tick, 
it would be gray, but not 
strong as iron containing 3.25 per cent 
silicon. 

Using 20 pounds of ferro-silicon, your 
mixture contains 5.66 per cent, and de- 
ducting 0.30 per cent for melting losses, 
the silicon in your casting is 5.36 per 
cent. An analysis of this casting shows 
that it contains 5.25 per 


quite as 


cent silicon 
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and 0.072 per cent sulphur. The silvery 
pig iron usually purchased as a softener 
contains from 6 to 8 per cent silicon. 
It is silvery white and contains only a 
small amount of carbon. The high per- 
centage of silicon accounts for the white 
fracture of the iron in the castings and 
their lack of strength, but it not 
account for the splitting halfway between 
the 


does 


two thin surfaces. 
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Mixture for Gears The reason it did not flow well in this 
We are particularly anxious to ob- “5° Was due to over-oxidation, pro- 


tain a good alloy or phosphor bronze 
mixture for gear castings. The 
are about 7 inches in diameter, 9 inches 
face, 1% wehes circular pitch and 
2-11/16 inches bore. We desire a metal 
that will have good wearing qualities. 

The following alloy probably will an- 
swer your purpose: Copper, 90 pounds; 
tin, 6 pounds, and 5 per cent phosphor- 
tin, 4 pounds. Melt the copper under 
charcoal, and the phosphor-tin and then 
the tin. Phosphor-copper can be sub- 
stituted for the phosphor-tin if the lat- 
ter is not available. 


gears 


If phosphor-copper is used, the alloy 
should be as follows: Copper, 88 pounds; 
15 per cent phosphor-copper, 2 pounds, 
and tin, 10 pounds. Add the phosphor- 
copper before the tin. 








Babbitt Mixtures 


Recently we experienced diffi- 
culties with our babbitt mixtures and 
tried the alloy published in the March, 
1912, issue of THE Founpry, which fol- 
lows: Copper, 5 pounds; antimony, 10 
pounds, and tin, 85 pounds. The cop- 
per was melted under charcoal and the 
antimony was added gradually. When 
it was dissolved, the tin was added and 
the mixture was stirred thoroughly. The 
metal was poured into ingots and the 
mixture seemed entirely satisfactory for 
casting into engine bearings. However, 
when the babbitt metal was poured into 
the bearing boxes, it did not run full 
to the upper edge and there was a de- 
pression in the bottom of the babbitt 
next to the bearing surface and at about 
the center of the box. The metal did 
not run well and we would like to know 
whether this mixture is good for en- 
gine bearings. It seems to us that it is 
too hard and our engineer condemned 
it for this reason. We also would like 
a mixture for a nickel babbitt. 

The babbitt mixture given is an ex- 
cellent alloy and is 


some 


used extensively. 


duced either while the alloy was being 
melted or introduced by an in- 
ferior grade of tin. When Straits tin 
is used and the alloy is protected from 
oxidizing influences while melting, this 
run sharply. This 
harder than genuine babbitt, but is not 
as hard as the usual railroad alloy: 
Tin, 83-1/3 per cent; copper, 8-1/3 per 


was 


alloy will alloy is 


cent, and antimony, 8-1/3 per cent. You 
might try the following mixture: Tin, 
89 per cent; antimony, 8 per cent; nickel, 
? 


1 per cent, and copper, 2 per cent. 





Parsons Bronze 


If possible, kindly furnish us with 
a formula for Parsons bronze and also 
advise us whether this is a_ patented 
muxture. 

Parsons white brass is a_ patented 


mixture, but we do not know definitely 
whether the patent has expired. 
ever, an 


How- 
white brass can be 
Melt 20 pounds of 
zinc and add 3 pounds of copper in the 


excellent 
made as follows: 
form of thin sheet, wire or other easily 
dissolved Heat zine until 
the copper has been dissolved and then 
add gradually 12 pounds of zinc, mak- 
ing a total of 32 pounds. To this alloy 
of zinc and copper add 63 pounds of 
tin and 2 pounds of phosphor-tin. The 
should be thoroughly stirred. 
\ cheaper alloy can be produced by in- 
creasing the zinc and reducing the tin 
proportionately. 


material. the 


mixture 


White Metal for Pattern Plates 


Kindly advise us what. is the best 
metal to be used for making pattern 
plates. We desire a white metal of low 


shrinkage and we would like to know 
the best and cheapest method of cast- 
ing, so that very little finishing will be 
required. 

An excellent white alloy for making 
patterns consists of tin, 7 pounds; 
7 pounds, and antimony, 2 


lead, 
pounds. 
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alloy follows: Lead, 75 


15 pounds, and antimony, 


A cheaper 
pounds; tin, 
10 pounds. 

When molds this work, 
the obtainable grade of sand 
should be used and the work should be 
done by a skillful molder. When 
metal the 
is one of the most important 
of the work and its 
consequence when 


making for 


finest 


mak- 


ing pattern plates, molding 
features 
little 

the 


are 


cost is of 
compared with 


expense of finishing if the molds 
not properly made. 


Casting Brass Rods 


We use a large quantity of rolled 
brass rods for screw machine work and 
we would like to know whether it would 


be advisable to 


cast these in a_ per- 
manent mold. The rods are 3% inch in 
diameter and 4 or 5 feet long. We 
would like to know whether rods cast 


in this way would be sufficiently round 
and smooth for screw machine work. 
Kindly advise us whether it would be 
practicable to use a permanent mold for 
this work. 

machine work 
cannot be cast successfully in permanent 
molds, although it 
them in 
inches. 


Brass rods for screw 
is possible to cast 
lengths of about 18 
The metal, however, would not 
possess the strength of rolled rods and 
we doubt very much whether the cast 
bars will prove satisfactory. 
the the 
class of work. 


sand, in 


We advise 
use of rolled sections for this 


Mixture for Connecting Rods 


We are having some difficulty in ob- 
taining a suitable mixture for connect- 
These 
to 6-horsepower. 
We have made some of these connect- 
ing rods from phosphor bronze and have 
used red brass scrap in others. A 
paratively small these con- 
necting rods have been bent and twisted 
in service and we would like to know 
if you can furnish us with a stronger 
alloy for this purpose. 

You might try the following phosphor 
bronze alloy: 


ing rods for small gas engines. 
range in size from 1 


com- 
number of 


Copper, 90 per cent;.- tin, 
5 per cent, and 5 per cent phosphor-tin. 
If this alloy fails to give the requisite 
strength, the 
melted 


use following: Copper, 
charcoal, and 
when hot add 1 pound of titanium-cop- 
per; stir thoroughly and allow to stand 
for 5 minutes, when 2 pounds of zinc 


are added, followed by 9 pounds of tin; 


88 pounds, under 


stir the alloy thoroughly, remove it im- 
mediately from the and pour. 
When carefully made, this alloy should 
possess the following physical prop- 
erties: Tensile strength, 43,000 to 44- 
000 pounds per inch; elastic 
limit, 18,000 to 22,500 pounds per square 
inch, and elongation in 2 from 
18 to 22 per cent. 


furnace 


square 


inches, 
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Free Course in Foundry Practice 


ERE’S your chance to get a course in foundry 
all practice free. For the best articles on “How 

I Effected Economies by the Installation of 
Molding Machines” and “How I Estimate the Selling 
Price of Castings,’ THe Founpry will award two 
courses, valued at $75 each, in McLain’s system of 
foundry practice. This contest opens Feb. 1 and 
closes May 1. Every foundryman operating molding 
machines can relate an interesting story of his ex- 
periences. That he reduced his molding costs, re- 
gardless of the size of his work, is certain. That the 
output by machine methods greatly exceeded that of 
hand work must be admitted. Your story is of vital 
interest to every manufacturer of castings. Your ex- 
perience may help another foundryman embarking in 


machine work. How do you estimate the selling price 
of your castings? Are you guided by an arbitrary 
formula 


or do you base your estimates on precedent 
and guesswork? You may never have realized the 
importance of this problem, but it may mean dollars 
and cents to you. To ascertain the best methods of 
estimating the selling price of castings, THE FouNnpRy 
will award one course in McLain’s system. In addi- 
tion to the prizes, regular space rates will be paid for 


the prize-winning articles and all other accepted 
manuscript. Further details regarding this contest 


will be found elsewhere in this issue. 


Trade Outlook 


EPORTS from all the leading casting producing 

IR centers indicate a satisfactory volume of busi- 
ness in all branches of the foundry trade and 

the outlook is favorable for a continuation of the 
present prosperity. Jobbing foundries are busily en- 
gaged and the volume of new business, particularly in 
the iron and steel-producing districts, is greatly in 
excess of the melt. A slight decline has been noted 
in the demand for light machinery castings, although 
this 1s considered only a temporary condition follow- 
lig the January inventory period. Steel casting re- 

quirements, particularly those involVing the lighter 

sections, continue to grow in volume and many foun- 

drymen operating gray iron shops are contemplating 

converter and crucible furnace installations. Never 

before in the history of the foundry trade has the 

tendency toward the use of steel” been more pro- 

nounced, and from present indications the number of 

steel casting plants that will be built during the next 

six months will surpass all previous records. That 

the requirements of the automobile industry, to a large 

extent, are bringing about this development, is re- 

flected by the location of these projected plants in 

large motor car-producing centers. Prices for all 

classes of castings are satisfactory and if the present 

basis can be maintained, a fair margin of profit will 

be earned by the casting shops as compared with the 

heavy losses sustained during the last two lean years. 

Pig iron quotations continue to be well maintained 

and No. 2 foundry is quoted as follows: Philadel- 

phia, $18.25; Birmingham, $13.50; southern, Cincin- 

nati, $16.75; northern, Chicago, $18; Cleveland, $17.- 

75, and Pittsburgh, $18.40. Malleable Bessemer is 

quoted at $18, Chicago, and $18.15 to $18.40, Pitts- 

burgh. Lake Superior charcoal iron ranges from 

- $18.25 to $18.75, Chicago, and basic is held at $17.40, 
Pittsburgh, and $18, delivered, eastern Pennsylvania. 

















Equipment for the Foundry and Pattern Shop 


Two-Piece, Side-Blow Steel Converter Which Can Be 
Repaired Daily—Combined Oil and Coke Furnace 


INCE the introduction of small 
S converters for the manufacture of 

light and intricate steel castings, 
such as are used in the automobile and 
allied trades, it has been fotind that, ow- 
ing to the high temperature at which the 
metal has to be poured, the wear on 
the lining is severe. It is impossible 
to obtain the maximum output and to 
operate continuously every day with- 
out having to shut down for repairs. 
The cost of repairs is high, being en- 
hanced by the idleness of the vessel 
during the cooling period. Many at- 
tempts have been made to reduce this 
cooling time. One method 
blowing cold air into the converter 
for a period of about four hours af- 
ter the last blow. method, 
which is. practiced extensively, in- 
volved makingrepairs once each week, 


involved 


Another 


blowing continuously on one lining 
without patching. This is not satis- 
factory, however, because after each 


day’s blow the converter lining is 


As a result, the interior 
becomes 


badly worn. 


of the vessel larger, loses 
its shape, and the tuyeres are burned 
away to an irregular line. With each 
heat the continues 
burned away still further and 
toward the end of the week the blows 
are irregular and the metal is cold 
and dirty. This has been one of the 


succeeding lining 


to be 


principal difficulties involved in the 
use of the converter for the manufac- 
ture of steel castings. 

When the converter is finally shut 
down for repairs, from 12 to 24hours 
are required While re- 
pairs are being made the converter is 
idle and the output of the foundry is 
proportionately reduced. In _ general 
practice, to produce steel every day, 
it has been found necessary to employ 
two converters, operated 
repaired while 
the other one is blowing. 


for cooling. 


which are 


alternately, one being 


Two-Piece Converter 


To overcome this difficulty, A. F. S. 


Blackwood, vice president of the 
Michigan Steel Casting Co., Detroit, 
has designed a two-piece converter, 


which has eliminated this period of 
inactivity for repairs and has rendered 
the operation This 
verter requires no mechanism for ef- 
fecting the the parts 


other than an overhead or jib crane. 


continuous. con- 


separation of 
The greatest wear on the lining of 


a side-blow 
immediately 


converter is on a plane 
tuyeres, and 


with this point in view, the converter 


above the 
is separated through this plane, which 
is situated slightly the 

The bottom carries 


above 


half 


trun- 


nions. the 


a a 
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trunnions, which are cast with the 
ring that encircles the bottom half of 
the converter ‘shell; the top of this is 
the dividing line of the two parts and 
carries the top part of converter; 
these are bolted together and are riv- 
eted to the shell. On the ring imme- 
diately over the wind: box is bolted a 
heavy steel plate which prevents the 
slag and metal from clogging up the 
swing door on the wind box while 
blowing, and to this plate is attached 
a swinging cast iron frame which car- 
ries the oil burners, the latter fitting 
into the tuyeres for heating the con- 


verter before blowing. On the top 
flange of the ring are six shackles 
which swing through slots. When 
the. top is lowered in place, these 


shackles swing into slots in brackets 
on top of the lower half of the ves- 
sel and a key is driven through the 


hole in the head of each shackle, 
firmly securing both parts together. 


On the top half of the converter are 
four eye brackets through which are 
passed the chain hooks for lifting and 
lowering it. There are also two trun- 
nions bolted on this part in line with 
the trunnions on the bottom half, so 
that when the top half is being cooled 
or repaired, it may be set on a special 
frame. This frame having two jour- 
nals, allows this top part to be swung 
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FIG.. 1—RAMMING NEW 


SECTION 


GANISTER IN TOP CONVERTER 





FIG. 2—AUXILIARY TRUNNIONS SUPPORTING TOP CON- 


VERTER SECTION 
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REPAIRING LINING OF LOWER CONVERTER FIG. 4-ADDING THE MATERIAL FOR MAKING THE 
SECTION JOINT 
LOWERING TOP HALF OF CONVERTER UPON FIG. 6—CLOSING TWO HALVES OF THE CONVERTER 
LOWER SECTION ‘ 
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around in any position 
for repairing. 
Immediately after the last blow, the 
crane hooks are placed in the eye 
brackets, the top lifted off and the 
top part placed on the frame for cool- 
ing. Not more than two hours need 
elapse before repairs may be made, 
as the hotter the lining is when be- 
ing patched the better 
high temperatures. 
When the top has been removed, 
the bottom half is brought into a 
horizontal position and the condition 
of the tuyeres and lining observed, 
enabling the attendant to ascertain 
the condition of the converter only a 
few minutes after the last blow. As 
the converter is repaired every morn- 
ing, the dimension lines are kept well 
defined and no forms, boards or spe- 


convenient 


it will resist 


cial plates need be used, nor is it 
necessary to put in new tuyeres, as 
they are rammed up to the proper 


length each day. 
bottom section 


The lining in the 
is carried to within 1 
inch of the joint line, leaving a space 
which is filled with refractory mate- 
rial for making the joint. 


When repairs are completed, the 
top half is lifted by a crane, swung 
to position and lowered upon the 


bottom half; the shackles on the low- 
er half being guided into the slots in 
the brackets the upper half. The 
keys are then tightened and the con- 
verter turned through an angle of 75 
degrees and fired up. The total 
required repairing, closing 


on 


time 
for and 
is about three hours. Further 
are the illustrations. 
1, the top section of the lin- 
being repaired and it 
seen where the 


. 


heating 
details 
In Fig. 


shown in 


ing is can be 


plainly new ganister 
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FIG. 1—SECTIONAL 


COKE 


VIEW OF 
FURNACE 


OIL AND 


thus 
dividing 


been in, 


wear 


has rammed 
the the Fig. 3 
shows repairs being-made to the low- 


showing 
on line. 


er section and also gives an idea of 


the accessibility of the tuyeres. Fig. 
4 shows a workman placing the spe- 
cial refractory material with which 


the joint between the two sections is 
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made. The lining of this section of 
the furnace is left down about 1 inch 
from the joint line and the joint ce- 
ment filled in. Figs. 2, 5 
the method of 

half on 
ing the 


show 
replacing the upper 
the lower half and of 
two 


and 6 


secur- 


sections with wedges 
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A New Crucible Furnace 


Alfred Fisher, Chicago, has designed 
a new for 
either coal, coke or oil fuel. 
a demand 


on 


crucible furnace burning 
There is 
for a furnace of this type 


account of the great uncertainties 








FIG. 2 


NEW COMBINED 


slotted holes. Fig. 2 also 
shows the use of auxiliary trunnions, 
with which the upper half is provided. 

The Michigan Steel Casting Co. has 


had 


ton capacity each in continuous oper- 


driven into 


two of these converters of one 


ation for over two years and has ob- 
tained of 12 


day 


an average output 
without a 
The average 
ton is ll minutes 
with the air going into converter at 
atmospheric temperature. The 
is poured the converter 
into small hand ladles and by the aid 
of a special core placed in the mouth 
of the 


tons 
per 
lost 


day apiece being 


for repairs. time 


for blowing one 


steel 


direct from 


converter, slag is prevented 
from mixing with the metal entering 
the ladle. 

This 


penas 


converter is built by the Tro- 
New York City, 

which has acquired the rights for its 

the States. 


Converter Co., 


manufacture in United 


Rutile, from 


is made, is 


ferro-titanium 
mined the American 
Rutile Co., at Roseland, Nelson coun- 
ty, Va. In 1912 this 
duced 275 tons of concentrates carry- 
ing from 80 to 85 per cent of titanic 
oxide. 


which 


by 


company pro- 


OIL AND COKE FURNACE 

surrounding the supply and price of 
fuel oil at the present time. Oijl and 
coke may also be used in this furnace 
simultaneously. In operation it is said 
to be practically noiseless, being  pro- 
vided with a flue to carry off the waste 
gases. Using a No. 70 or No. 80 
crucible, the time required to heat the 
charge burning coke is said’to be one 
hour and five minutes, while the time 
required for oil is 55 minutes. 

The details of the furnace are indi- 
cated in the accompanying illustrations. 
Fig. 2 shows an installation at the A 
H. Anderson Brass Foundry, Chicago, 
and Fig. 1 is a cross-section of the 
furnace arranged to use coke and oil 
at the same time. The oil burner en- 


ters the furnace tangentially so that the 
fiame is given a whirling motion around 


the crucible. 

When burning both coke and oil 
enough coke is kept in the bottom of 
the furnace to keep it covered, new 


charges being added from time to time 
When melting coke only, it is 
burned out completely, so it is not neces- 
sary to poke the 
insert the 
metal is poured as so 


with 
furnace in order to 
tongs in where the 
mn as it is up to 

When the fur- 
nly, a bottom con- 


cases 


the proper temperature 
nace is used for oil 
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sisting of a few bricks and fire clay is 
placed over the grate. In this case there 
will be the same vibration as occurs in 
the operation of a regular oil furnace, 
but when the furnace can be used with 
a small quantity of coal or coke on 
the bare grates, the vibration and noise 
will be eliminated. Similar to other 
Fisher furnaces, the interior tapers from 
18 inches in diameter at the bottom 
to 16 inches at the top. 


Personal 

H. Laurel, formerly secretary of 
the Co-operative Stove Co., Wheel- 
ing, W. Va., has resigned and has 
been succeeded by H. E. Young. 

George P. Flinn, Boston  repre- 
sentative of the Ernst Wiener Co., 
New York City, is now located at 
201 Devonshire street, Boston. 

A. S. Dowler, formerly superin- 
tendent of the St. Louis Car Wheel 
Co., St. Louis, has been appointed 
superintendent of the Center Foun- 
dry & Machine Co., Wheeling, W. 
Va. 

L. Richey, formerly general man- 
ager of the Blairsville Enameled 
Ware Co., Blairsville, Pa. has re- 
signed and has been succeeded by R. 
Ferguson, formerly superintendent of 
the plant. 

Joseph S. Stringham, formerly con- 
sulting engineer of the Solvay Proc- 
ess Co., has been appointed general 
manager of the Monarch Steel Cast- 
ings Co., Detroit, to succeed Thomas 
H. Simpson, resigned. 

W. A. Mazuri has been appointed 
superintendent of the Sterling Steel 
Foundry Co., Braddock, Pa. He was 
formerly traveling representative of 
the National Steel Casting Co., Fort 
Wayne, Ind. 

George T. Pearsons has been ap- 
pointed general sales manager of the 
Haydenville Co., Haydenville, Mass. 
Mr. Pearsons make his head- 
quarters at the company’s New York 
office, 150 Nassau street. 

E. H. Fitzgerald, formerly general 
manager of the Illinois Pure Alumi- 
Co., is now affiliated with the 
Products Co., La Grange, 
Ill, which is erecting a plant at Le- 


will 


num 
Aluminum 


mont, Ill., for the manufacture of a 
complete line of aluminum cooking 
utensils. 

Charles H. Poland, formerly in 


charge of the plating and polishing 
departments of the White Mfg. Co., 
Bridgeport, Conn., has been appointed 
superintendent of the plant of the 
Jennings Bros. Mfg. Co., Bridgeport, 
manufacturer of soft metal novelties. 

John Howe Hall, formerly assistant 


superintendent of the crucible steel 
department of the Bethlehem Steel 
Co., South Bethlehem, Pa., has estab- 
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lished an office at 165 Broadway, New 
York City, to engage in the general 
practice of consulting metallurgical 
engineer, making a specialty of steel- 
making processes, heat treatment and 
annealing of special steels, etc. 

T. Rice Davis, formerly superin- 
tendent of the Northwestern Mallea- 
ble Iron Co., Milwaukee, has been 
elected treasurer and general man- 
ager of the Vermillion Malleable Iron 
Co., Hoopeston, Ill., which has taken 
over the plant of the Hoopeston 
Malleable Iron Works. Extensive 
improvements are being made to the 
foundry which will be placed in op- 
eration in the near future. C. L. 
Liehan, secretary of the company, 
was formerly associated with the 
Chain Belt Co., Milwaukee. 


Aloxite Plant for the Carborundum 
Company 

Owing to the steady increase in 
the demand for its various products, 
the Carborundum Co., Niagara Falls, 
N. Y., again has been compelled to 
plant. Two _ reinforced 
concrete buildings are in process of 
construction, one of which is 300 x 
90 feet and four stories high, while 
the other will be the same size, but 
divided into two and four-story sec- 
The four-story building will 
be the paper and cloth plant and will 
be used for cutting, packing and roll- 
ing the paper and cloth, garnet paper 
and cloth and aloxite cloth. The 
two and four-story building is the 
combination kiln structure and will 


enlarge its 


tions. 


be devoted to the manufacture of 
aloxite wheels. The great demand 
for aloxite for malleable and _ steel 
castings has necessitated these addi- 
tions. 30th buildings can be ex- 
tended to a length of 800 feet if 


necessary. 


Cupola Melting Losses 


Question:—What is the loss in melt- 
ing machinery scrap, stove plate and pig 
iron in the cupola? 

Answer :—The 
machinery 


loss in melting clean 
cupola approxi- 
mates 7 per cent; clean new stove plate, 
7.95 per cent; old stove plate, 11.35 per 
cent, and sand-cast pig iron, 4.75 per 
cent. These results were obtained by 
carefully calculating the amount of iron 
tapped from a cupola, charging the vari- 
ous materials in one-ton lots. 


scrap in a 


The output of refined lead in the 
United States, in 1912, was 480,965 
short tons, as compared with 486,- 
976 short tons in 1911. The domes- 
tic production of lead ore was about 
20,000 tons greater than in 1911. 


February, 1913 


Foundry Training by 
Correspondence 


That the correspondence school is a 
factor of constantly increasing im- 
portance in the training of mechanics 
is generally admitted by executives 
of large industrial corporations. In 
the foundry trade, the school estab- 
lished by David McLain, of Milwau- 
kee, and known as McLain’s system, 
has been the means of training many 
practical molders, foremen, superin- 
tendents and foundrymen in the art 
of mixing iron, the production of 
semi-steel and cupola practice. In 
February, 1908, this school was start- 
ed with the enrollment of G. W. 
Mockley, vice president of the Wis- 
consin Foundry Co., Milwaukee. Dur- 
ing the five years of its existence, 
1,365 students have availed them- 
selves of the training afforded by 
this institution and among those en- 
rolled are skilled foundrymen, not 
only located in the United States, but 
also in countries, including 
India, Africa, Japan, Germany, Swe- 
den, Scotland, France, Ireland, Italy, 


foreign 


Spain, Australia, Russia, . England, 
Canada and Mexico. 

Many of the graduates of this 
school claim that the course ‘has 
taught them how to effect great econ- 
omies in making mixtures and in 
the consumption of fuel. Since the 


establishment of the school, Mr. Mc- 
Lain has investigated melting condi- 
tions in nearly 1,300 shops and has 
reduced melting losses in all of the 
plants in which his recommendations 
have been followed. For more than 
a decade, Mr. McLain has been a 
staunch advocate of semi-steel and 
its method of manufacture  consti- 
tutes one set of lessons of the course. 
Many of the graduates of this school 
today are using steel in their mix- 
tures in varying amounts up to 50 per 
cent, thereby obtaining the same and 
greater strengths and density of the 
metal in than were 
obtained formerly by the use of mix- 


their castings 


tures containing expensive strong 
irons. 
David McLain, the founder and 


head of this school, has had practic- 
ally 35 years of experience in prac- 
tical foundry work, including the 
manufacture of gray iron, crucible, 
open-hearth and converter steel cast- 
semi-steel and brass foundry 
practice. He is one of the pioneers 
of the steel casting industry, having 
operated plants in the Pittsburgh, 
Milwaukee and Chicago districts for 
many years. Mr. McLain also was 
one of the first foundrymen to recog- 
nize the value of semi-steel for cast- 
ing purposes. 


ings, 
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Foundry Engineers 
The firm of Ruddy & Howe, 150 
Nassau street, New York City, has 
been organized to engage in the de- 
sign and construction of foundries, 
the installation of equipment and a 
specialty will be made of industrial 


appraisals. The design of special 
machinery also will receive careful 
consideration and attention. The 


members of this firm have had wide 
experience in their respective 
William Ruddy has been employed 
as designer, foundry engineer and 
foreman in various casting plants and 
Charles R. Howe has been employed 
as a construction engineer and_ in- 
dustrial appraiser. It will be the 
aim of this firm to place its apprais- 
als on a high engineering plane and 
its equipment installations will be 
made with a view to effecting the 
greatest economies with due regard 
to expansion and changing conditions. 


lines. 


Trade Notes 

The Hill & Griffith Co., Cincin- 
nati, manufacturer of foundry facings, 
supplies and equipment, is sending 
a handsome calendar to the trade. 

The Whitehead Bros. Co., Provt- 
dence, R. I., is sending to the trade 
a calendar which contains a view of 
one of its sand shipping docks. 

“He Made Good” is the title of a 
16-page booklet issued by McLain’s 
System, Milwaukee, which contains 
the story of the rapid rise of Calvin 
P. Wolfe in the foundry trade. Mr. 
Wolfe is a graduate of the McLain 
school and in testimonial letters he 
points out his rapid advancement af- 
ter having taken this course. 


Annealing Semi-Steel 
Ouestion:—We _ have _ been 
oring to anneal semi-steel, 
far the results are not 
We add 4 per cent of steel boiler 
plate to our gray iron mixture, but 
after annealing, the castings do not 
seem to improve in quality. 
Answer:—Your difficulties are due 
to the fact that you are not making 
semi-steel, but gray iron. The addi- 
tion of 4 per cent of steel scrap to 
your gray iron mixture will not 


endeav- 
but thus 
satisfactory 


Te- 


sult in the production of semi-steel. 
Many firms are using steel in their 
mixture in varying amounts, from 
25 to 50 per cent. It is doubtful 


whether in this country semi-steel is 
being annealed by any of the manu- 
facturers, but it has been suggested 
that if this should be attempted, 
the process of annealing should be 
similar to that pursued in annealing 
malleable iron. The furnace like- 


Tae FouNoRY’ 


wise should be similar in design to 
the furnaces used in malleable shops. 
Further details regarding the manu- 
facture and treatment of semi-steel 
can be obtained from David McLain, 
manager of McLain’s System, Gold- 
smith building, Milwaukee. 


Canadian Steel Casting Plant 


The Canadian Steel Foundries, Ltd., 
is operating a new plant for the man- 
ufacture of steel castings at Longue 
Pointe, Montreal. The foundry is 
264 x 436 feet, and is equipped with 
two 25-ton, acid open-hearth furnaces, 


85 


which are oil-fired. The furnaces are 


charged by a five-ton, four-motor, 
high type charging machine. The 
shop is divided into five bays, one ex- 
tending across the south end and 
four extending longitudinally from 
this bay to the north end of the 
building. The cleaning department 


is commanded by one 30-ton and one 
15-ton electric traveling crane, to- 
gether with an electric traveling wall 
jib crane. For cutting off risers and 
sprues, three Newton cold saws have 
been installed. For — straightening 
castings, two presses are utilized 
having capacities of 170 and 400 tons, 
respectively. 
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Trade Publications 
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ELECTRIC PRODUCTS. — The Sprague 


Electric Co., New York City, has issued a 24- 
page, illustrated bulletin listing various prod- 
ucts, including direct and alternating current 
generators and motors, control systems for 
the operation of electric hoists and fans; 
flexible steel conduit conductors, cables, etc., 
together with other miscellaneous’. supplies, 


also are described. 
FIRE BRICK CEMENT.—The Smooth-On 
Mfg. Co., Jersey City, N. J., has issued a 


folder describing its fire brick cement, which 
is said to possess very high fire-resisting qual- 
ities, to give a between’ the 


good bond 


bricks, and to expand when metallizing, thus 
insuring an absolutely tight joint. The folder 
also contains general directions for setting 
fire brick in boilers, 

ELECTRIC 
Leist Electric 
series of 


furnaces, 
MOTORS. 


Co., 


etc. 
The 
has 


Jantz & 
issued a 
briefly de- 
motors for va- 


Cincinnati, 


bulletins illustrating and 


extensive line of 


kinds of 


motors with 


scribing its 


rious service. These include slow- 


speed removable, perforated cov- 


ers, from 1 to 50-horsepower; slow-speed mul- 


tipolar motors; low-voltage generators for 


electrolytic work; direct-connected engine type 


generators, in sizes from 25 to 200 kilowatts; 


balancer sets, etc. 
PNEUMATIC AND ELECTRIC TOOLS. 


—Four bulletins recently have been issued by 


the Chicago Pneumatic Tool Co., Chicago 
levoted to air receivers, after-coolers, air 
line drain traps, reheaters and economizers 


ind other accessories for pneumatic tool op- 
eration. The bulletins devoted to electrically- 
yperated drills describe universal electric 
lls, which can be operated either by direct 
alternating current, heavy duty electric 
lrills for direct current and heavy duty elec- 
tric drills for alternating current. 
COLD METAL SAWING MACHINES.— 


A bulletin 
metal 


cold 


issued by 


describing 

sawing machines, 
the Vulcan Sales Co., Chicago. 
Rail, I-beam, rotary planer, steel foundry, and 
universal, machines, 


various sizes of 


has been 
Engineering 


with either 


arbor or peri- 
phery drive, are illustrated. A short discus- 
sion of the relative merits of the two styles 


of drive is included, and suggestions are given 
to aid in adapted 
to the 


selecting the machine best 


requirements. 


MELTING FURNACES.—A four-page, il- 


lustrated leaflet, issued by the W. S. Rockwell 
Co., New York City, describes its line of tilt- 
ing crucible 
brass, 


melting furnaces for aluminum, 
gold, and other 
It is claimed that a clean 
metal insuring sound and strong castings with 
the lowest possible shrinkage is obtained by 
the use of these furnaces. A table is included 
giving the various capacities and 
of four different sizes. 


AIR COMPRESSORS AND PUMPS.—Ro- 


bronze, copper, silver 


non-ferrous metals. 


dimensions 


tating plunger pumps and air compressors, 
belt, chain and gasoline engine-driven, are 
described in bulletins issued by the Kinney 
Mfg. Co., Boston, These pumps are said to 
meet the demand for a power-driven pump 
for heating plants supplied by low-pressure 
boilers, also as vacuum pumps on air lines 
either with or without automatic control. The 


valves have been eliminated, which prevent 


the pump from becoming air or steam bound. 


Numerous illustrations are included and data 
given as to the dimensions and methods of 
installation. 

AIR COMPRESSORS.—Single, duplex, and 
two-stage air compressors, steam, belt, and 
motor-driven, are illustrated in a bulletin pub- 
lished by the Chicago Pneumatic Tool Co. 
Chicago. Attention is directed to the liberal 


size of all bearings and wearing parts, and to 
the unusual weight of 
fly-wheel. The 


frame, crankshaft, and 


smaller sizes of 


compressors 


have poppet type air inlet valves, while the 
larger sizes are equipped with an improved 
form of the semi-rotary or Corliss type Par 


ticular care has been given to the cooling of 


the air cylinders, and to intercooling in the 


two-stage type. Numerous drawings illustrate 
mechanical details of importance. 

HOSE COUPLINGS.—The Thos. H. Dal- 
lett Co., Philadelphia, has issued an 8-page, 
illustrated bulletir, devoted to its “Quick Ac- 
tion’”” hose couplings. This coupling is made 
of a hard bronze composition, without pro- 
jecting parts to catch when the hose is 
trailed on the ground. The action of the de- 
vice is apparently simple and is said to be 
instantaneous. To connect the two parts the 
latter are pressed together and are given a 


one-eighth turn, locking the ring springs into 


When the connection is to be broken, 
the locking ring 


place. 


is pressed back, is given a 


in either direction and the 


spring apart. 


turn 
will 


one-eighth 
two ends 
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[ General Industrial Notes 
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The Olive 


completed an 


Works, 
addition, 40 x 70 


Pi.. 


feet. 


Stove Rochester, 
recently 
The Ohio Steel Co., Lima, O., has increased 
its capital stock from $400,000 to $600,000. 
The 
increased its 


$20,090. 


Akron, O., has 


$10,000 to 


Foundry Co., 


capital stock 


Summit 
from 
The plant of the 
Machine Co., 


Pittsburgh 
Salem, O., 


Foundry & 


recently destroyed 


by fire, has been rebuilt. 

The firm name of the Star Iron Works, 
Punxsutawney, Pa., has been changed to that 
of the Mahoning Foundry Co. 

The Wheeler Bros. Brass Foundry, Troy, 
N. Y., has been incorporated with a capital 
stock of $15,000 by Joseph and Henry 
Wheeler. 

The Sandusky Machinery & Castings Co. 


has leased the foundry operated by the Brown 


Clutch Co., Norwalk, O., and will engage in 
the manufacture of gray iron castings. 
The Vulcan Iron Works, Denver, recently 


The damage is es 
$10,000; build- 
and merchandise, $1.- 


suffered a heavy fire loss. 


timated as follows: Patterns, 


ing, $600, and machinery 


000. 

The plant of the National Brass & Iron 
Co., Reading, Pa., has been purchased by the 
Gray Iron Foundry Co., of that city. A 
large amount of new equipment will be put 
chased. 

The Fort Bros. Foundry Co. has been in- 


Nashville, Tenn., by 
and Louis N. 
engage in the 


James B. 
The 


manufacture of 


corporated at 
Fort, Frank Foster Fort. 
company will 


gray iron castings. 
cast in the 


Allyne- 
main 


On Jan. 2 the first heat was 
gray iron shop recently built by the 
Ryan Foundry Co., Cleveland. The 
building is 112 x 280 and a 
will 
engines and miscellaneous 

The 
Steel 


operations 


feet, specialty 


be made of cylinders for automobile gas 


motor car castings. 


Sharon, Pa., plant of the American 


will shortly resume 


idle for 


Foundries, Chicago, 


after having been more 


repairs are being 


1887 


than two years. Extensive 
The 


with 


made. works were built in and are 


three 25-ton acid open-hearth 
furnaces operating on producer gas. 

The Niagara Falls 
Falls, N. Y., will 


and 


equipped 
Furnace Co., Niagara 
erect a foundry 
The 


President 


gray iron 
officers of the 


A. ¥. 


machine 
follow: 
president, P. J. Hoey; secretary, J. M. 
all of Kittanning, Pa., 
Aspinwall, Pa. 


shop. com 


pany Davison; vice 
Hoey, 
and treasurer, W. P. 
Taylor, 

The 
Salem, O., 
taken 


Woodruff 


year 


Stove Co., 


been 


business of the J. 


discontinued a ago, has 


over by Pittsburgh parties and plans 


are under way to equip the foundry through- 


out with modern facilities for the manufac 


ture of will be 


Woodruff 


stove plate. The plant oper 


ated under the firm name of the 


Stove Co. 

The Kline-Macy 
Noblesville, Ind., 
manufacture of sash 


& Machine Co., 


organized for the 


Foundry 
has been 


weights and for engaging 


in general foundry work. A machine shop 
also will be built. The incorporators are 
George C. Kline, Chas. B. Macy, John C. 
Jones, Louis N. Joseph, Harry L. Craig, E. 
V. Brigham and Cassius C. Curtis George 
C. Kline is vice president and general man- 
ager. 

The Eastern Malleable Iron Co., recently 
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incorporated and which is a consolidation of 


five eastern malleable iron plants, has _ estab- 
lished headquarters at Naugatuck, Conn. The 
foundries consolidated follow: Naugatuck 
Malleable Iron Works, Naugatuck, Conn.; 
Bridgeport Malleable Iron Works, Bridgeport, 
Conn.; Wilmington Malleable Iron Works, 
Wilmington, Dela.; Troy Malleable’ Iron 
Works, Inc., Troy, N. Y., and the Vulcan 
Iron Works, New Britain, Conn. 

The White Engineering Co., Bellefonte, Pa., 
manufacturer of power hammers, gray iron, 
steel and brass castings, has taken over the 
plant of the J. Howard Lingle Co., which has 
been shut down for some time. The White 
Engineering Co. has acquired the right to 
manufacture the Lingle power hammer and, 
in addition, a general foundry and machine 
shop business will be conducted. Special 
attention will be given to the manufacture 
of crucible and alloy steel castings. The of- 
ficers of this company follow: Richard T. 


White, president and general manager of the 
machinery department; Victor E. Rehr, sec- 
retary, treasurer and general manager of the 
foundry department. Mr. White formerly was 
connected with the Cramp Ship Building Co., 
Philadelphia, and Mr. Rehr with the National 
Transit Co., Oil City, Pa. 
New Construction 

The Chicago Steel Foundry, Chicago, will 
erect an addition, 41 x 161 feet. 

The Schell Foundry & Machine Co., Alex- 
andria, Ont., contemplates the erection of an 


addition to its plant. 


The Superior Foundries Co., Trenton, Mich., 


recently organized, is having plans prepared 
for a large casting plant. 
R. F. Greene & Co., Kinsville, Ont., are 


building an addition to their foundry and are 


in the market for considerable equipment. 
The Aiken Engineering Co., Winthrop Har- 
bor, Ill., contemplates the addition of a foun- 


dry for the manufacture of gray iron and 
semi-steel castings 

The Werner & Pfleiderer Co., Saginaw, 
Mich., contemplates the erection of a gray 
iron foundry having a capacity of from 100 
to 200 tons per month. 

The Charleston Foundry & Machine Co., 


Charleston, W. Va., will equip a plant for 


the manufacture of mine pumps and other ma- 
chinery used in the coal mining industry. 

The Cincinnati Steel Castings Co., Cincin- 
nati, is erecting an addition to its foundry, 80 
x 75 feet, and the length of this building, 
when this extension is completed, will be 
220 feet. 

The Penn Enameled Sink Co., Indiana, Pa., 


George W. Conrath, general manager, con- 


templates the rection of an addition to its 


foundry which will double the present ca- 
pacity. 

The Crawford & McCrimmon Co., Brazil, 
Ind., contemplates the erection of an _ addi- 
tion to its foundry, 50 x" 120 feet, as well as 
a new patter shop, pattern storage, power 
house and a machine shop, 130 x 300 feet. 

The Stock Process Steel Co., Detroit, has 
been organized with a capital of $300,000 to 
engage in the manufacture of, steel castings 
for the automobile trade. The company has 
established a temporary “office at 827 Majestic 


building. 


The 
Ont., 


National Iron Works, Ltd., Toronto, 


is building an extension to its cast iron 


pipe foundry, which will involve an expend- 
iture of approximately $300,000. The plant 
will be equipped to cast pipe up to 48 inches 


in diameter. 


The Grand Rapids Foundry Co., Grand 
Rapids, Mich., manufacturer of gray _ iron 
castings, is erecting an addition to its plant, 
50 x 100 feet and two stories high. In this 
extension will be located the shipping room, 
pattern shop and core-making department. 

The Vulcan Iron Works, Winnipeg, Man., 


has built an addition to its 
132 feet. An 


will be 


foundry, 100 x 
= 70 
made to the machine shop. 


extension, 65 feet, also 
This com- 


pany has a capacity for producing 40 tons of 


gray iron castings daily. 

The Canadian Pacific Railway is building 
new shops at Ogden, near Calgary, Alberta, 
Can., which include a foundry and a pattern 


shop, the 
latter 


former being 203 x 80 feet 
98 x 31 feet. The 
by Westinghouse, Church, 
York City. 


and the 
plant was designed 
Kerr & Co., New 
iron 


A municipally-operated gray foundry is 


projected by the bureau of engineering, of the 


Chicago department of public. works. The 
main building will be of steel and_ brick 
construction, 83 x 183 feet, and the melting 
equipment will consist of a 72-inch cupola. 
It is the intention to cast approximately 15 
tons of iron per day. 


The Wabi Iron Works, Ltd., New Liskeard, 
Ont., is building a gray iron foundry, 60 feet 
square and a machine shop, 40 x 100 feet. A 
site of six acres has been secured for the 
plant and the company will engage in the 
manufacture of mining machinery and will do 
general repair work. The cost of the plant 
will approximate $30,000. 


' Among the Brass Founders — 
The Millet & Harley Co., Springfield, Mass., 


manufacturer of brass and aluminum castings, 
has been succeeded by the Harley Co. 


The Chadwick Brass Co., Ltd, Hamilton, 
Ont., will erect a new plant for the manu- 
facture of brass, bronze and aluminum cast- 
ings. 


The National Cash Register Co., Dayton, 
O., contemplates additions to its Toronto, 
Ont., plant, which probably will include the 
erection of a brass foundry. 


At Ottawa, Can., Aluminim Castings, Ltd., 
is building a foundry 50 x 150 feet,- which 
will be devoted to the manufacture of brass, 
bronze and aluminum castings. A battery of 
eight brass and aluminum melting furnaces is 
being installed. 


The Nail City Smelting Works, Wheeling, 
W. Va., will be extended by the erection of 
a 30 x 160-foot, two-story, brick building, 
which will contain the company’s offices, pat- 


tern storage and stock room. H. Waterhouse 
is proprietor of this plant. 
The Enterprise Brass Works, Muskegon, 


Mich., is building an addition to its foundry, 
90 x 190 feet. It will be equipped for the 
production of aluminum castings and the 
company’s output, when this addition is in 
operation, will be increased to 8,000 pounds 
of non-ferrous metal castings ._per day. The 
aluminum will be melted in oil-fired furnaces. 





